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This report by the NIGHT SONG study group reexamines the 
US tactical air campaign against the air defense system of 
North Vietnam, in response to the request of the Deputy 
Secretary of Defense on 1 C January 1967* 

Although the air campaign against the NVN air defense 
system encompasses a broad spectrum of operations in its own 
right, nevertheless it is but one integral part of the overall 
air campaign against the north, all other parts of which are 
also exposed to the NVN air defenses. Thus it was necessary 
that the examination of air defense matters be made within the 
larger context of that overall campaign. 

The study group's comprehension of the subject was greatly 
enhanced by extensive visits to all air units, and discussions 
with commanders and staffs at all echelons fighting the war, 
from the squadron pilots to and including the Commander in Chief, 
Pacific. 


It is apparent that North Vietnam has developed a highly 
competent and still-growing air defense system. Factors bearing 
upon this circumstance have been identified. They correlate with 
those which bear upon additional aspects of the enemy’s willing- 
ness and ability to continue his war support despite the overall 
air campaign. 

Specifically, he has expanded the capabilities of his air 
defense system faster than we have intensified the effectiveness 
of measures against it. This he has done while at the same time 
achieving substantial accommodations to other effects imposed by 
the overall air campaign, in other segments of the NVN national 
structure. Principal factor which has enabled him to do both of 
these is that his highest-capacity avenue for importation of war- 
supporting essentials has remained exempt from attack. Other 
restraints in our application of graduated pressures have 
contributed. 


Tills study includes recommendations for improvements to US 
equipment, munitions, and tactical procedures which are required 
for continued air operations over NVN. These improvements can be 
introduced as they become available. They will enhance US air 
operations. 


By themselves, however, those improvements will not be capable 
of assuring substantial or sustained improvement in our losses of 
aircraft to the enemy's air defenses. Nor will they be capable of 
bringing about a timely or decisive contribution toward a change in 
the enemy's estimation of his capabilities to outlast us in the war, 


The report's principal message is that neither of the above 
purposes can be achieved without a coordinated campaign against 
complete enemy target systems, cf which the most important single 
system is his total capability for importation of war- supporting 
essentials, air defense and other. 





JOHN B. MCPHERSON 
MAJOR GENERAL, USAF 
Chairman, NIGHT SONG Study Group 
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1 . The memorandum from the Deputy Secretary ol‘ Defense 
and tli*' Terms of Reference from the Chairman. Joint Chiefs 
of Staff are broad in scope, encompassing the following: 

a. An analysis of the NVU Air Defense System; 

b. An analysis of the adequacy of military equip- 
ment and munitions as to quality and quantity: 

c. An analysis of tactics; 

d. An analysis of tactical command, control , and 
communications; 

e. An identification and analysis of differences 
in the tactical air problems of the Seventh Fleet 
and the Seventh Air Force; 

f. A consideration of other factors as determined 
during the course of the study. 

/ 

2. At the start, the study group endeavored to limit 
its analysis to the application of US air operations 
against the NVN Air Defense System. However, it soon 
became apparent that operations against the NVN Air 
Defense System are so inextricably entwined with the 
total air campaign against North Vietnam that they are 
inseparable. For example, one could not design an 
interdiction campaign for the specific purpose of thwart- 
ing logistic support of the air defense system because 
material destined for support of that system usually 
cannot be identified from other material enroute in 
ships, trains, or trucks. It was necessary, therefore, 
to include in the analysis of US air operations against 
the NVN Air Defense System, 'the broader context of the 
over-all air campaign against North Vietnam. 

3- From the outset of the study it was recognized that 
reduction of aircraft attrition-while pursuing an effec- 
tive air campaign--was the primary problem to be addressed. 
Solutions to this problem were carefully considered. In 
studying equipment, tactics, and procedures and in arriv- 
ing at each conclusion and recommendation, the question, 
,! how will this affect US aircraft attrition?” was asked. 



L 


i 


L 




AH EXAMINATION OF THE US AIR OPERATIONS 
AGAINST THE HVN AIR DEFENSE SYSTEM 

PART I - GENERAL 


A. (|s) BACKGROUND 

1 . In a memorandum dated 10 January 19 ^ 7 , the Deputy- 
Secretary of Defense requested a reexamination of the 
US tactical air campaign against the air defense system 
of North Vietnam. The memorandum is at Annex A to Appen- 
dix A. 

2 . At the direction of the Chairman, Joint Chiefs of 
Staff, the t 'NIGHT SONG" study group was formed to conduct 
the study. Major General John B. McPherson, USAF, Vice 
Director for Operations, J-3* OJCS, was appointed chair- 
man and Hear Admiral Frederic A. Bardshar, USN, Chief, 
Requirements and Developments Division, J-5 S OJCS, vice 
chairman of the study group. The Terms of Reference are 
at Annex B to Appendix A. The composition of the stuoy 
group is shown at Annex C to Appendix A. 

3. The Navy and Air Force each provided a group of 
officers and civilians whose knowledge and experience 
encompassed all areas of the problem. With the addition 
of a small nucleus of officers from the Joint Staff, the 
groups were combined into one and augmented with repre- 
sentatives of the Army, Marine Corps, Central Intelligence 
Agency, Defense Intelligence Agency, National Security 
Agency, and Weapons Systems Evaluation Group. 

4. Following the compilation and study of pertinent 
initial data in Washington, 15 members of the study 
group visited PACOM Headquarters and subordinate com- 
mands directly engaged in the air war against North 
Vietnam. This group was divided into teams which visited 
all major air units in the Southeast Asia combat area. 

On scene information and impressions were obtained from 
commanders, staffs, and combat pilots at all echelons. 

A list of units visited and key personnel contacted is 
at Annex D to Appendix A. 
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4. A properly conceived campaign against the air 
defense system may involve the* coordinated application 
of all of these means. For instance, the best course 
of action may be to starve the SAM subsystem, destroy 
the MIGs , and neutralize the antiaircraft artillery (AAA) 
guns . . v ’ 


5. In studying alternatives, trade-off comparisons 
were made in terms of aircraft attrition. In general, 
it can be said . that it becomes profitable to initiate’ 
a campaign against the enemy air defense system, or a 
part of it, if the losses suffered during the initial 
campaign on the air defense system, and in the new 
environment thereafter, are less than those which would 
have been suffered if such a campaign had not been con- 
ducted. 


6. In mathematical terms this relationshin may be 
expressed as follows: 


AS > as (n + n* ) + A’S’ 

where A = attrition rate in the absence of 

a campaign against the air defense 
system. 

S = total sorties 

a = attrition rate in attacking the 
defenses 

s = sorties to DESTROY (rather than 
neutralize) one defense unit 

n = initial number of defense units 

n'= defense units introduced 


A ' = attrition rate after completion of 
the air campaign against* the air 
defense system 


sorties attacking 
targets. 


other than defense 
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V; ;j.n eoual basis, however, the study "roup asked the 
question, "how will this improve our ovor-a2 2 effec- 
tiveness"? 

A. The study was divided into three periods; prior 
to FY 68, during FY 68, and after FY 68. 

C. (4s) METHOD OF APPROACH 

1. It should be noted that there has been no air 
"campaign" against the NVN Air Defense System. The 
major reasons that such a campaign has not been under- 
taken are: 


a. With available non-nuclear weapons and equip- 
ment, the projected attrition of US aircraft would 
have been too high to justify a campaign against all 
of the NVN Air Defense System. 

b. The existing political constraints which limit 
the scope of military air action reduce the effective- 
ness of such an air campaign to the point where the 
resultant trade off of US weapons systems for enemy 
systems would not be profitable. This is especially 
true when the enemy can resupply his losses with 
relative ease. 

2. Parts of the air defense system have been. attacked 
in connection, with attacks on other designated targets 
and targets of opportunity. In addition, sorties have 
been tasked to search out and destroy SAMs and MIGs . 

These sorties have been more numerous lately but are not 
part of an integrated air campaign directed against the 
air defense system. 

3. Some possible ways of conducting a campaign 
against the NVN Air Defense System are: 

a. Destroy the system to the degree that its 
effectiveness is significantly reduced. 

b. Neutralize the 'system by electronic or other 
means . 

c. Starve the system by impeding the flow of air 
defense materiel into North Vietnam. 
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PART II - NORTH VIETNAM AIR DEFENSE SYSTEM 


A. (S) GENERAL 

1. The NVN Air Defense System has been developed from 
a relatively rudimentary system in 1964 to a complex and 
modern system in 1967 . The combination of MIGs/SAMs, 
antiaircraft artillery (AAA), and the associated radar 
network in North Vietnam has degraded the effectiveness 
of the US interdiction effort. Because of the demon- 
strated successes and the constant threat of this net- 
work to US strike aircraft, the United States has had 

to invest ever increasing amounts of resources in combat 
support aircraft. In addition, US air commanders are 
forced to divert forces from strike efforts for flak and 
SAM suppression and combat air patrol (CAP). 

2. Following is a synopsis of the assessment of the 
NVN Air Defense System. A more detailed assessment is 
included at Appendix C. 

B. (S) RADAR 

1. In the last two years. North Vietnam has developed 
a radar system providing early warning (EW) coverage and 
almost complete ground controlled intercept (GCI) capa- 
bility for the entire country. AAA fire control and 

SAM missile control radars provide coverage for all vital 
areas of North Vietnam. 

2. Because of an overlapping of radar coverage and 
significant duplication of equipment in most areas, 

North Vietnam has more than adequate protection in the 
volume of equipment; therefore, the quantity of EW and 
GCI radars imported in the future will probably be les s 
than that imported in the past. Qualitative changes can 
be expected as more modern radars, particularly EW and 
GCI replace older types. Fire control radars for AAA 
will probably continue to show a quantity increase and 
SA-2 FAN SONG radars will be increased in number, along 
with any increases in SAM battalions. 
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7. A] 3 terms in the inequality are taken over the 
same time base. 

8. The equation is oversimplified in that it fails 
to consider possible indirect effects of the defenses 
which may under some circumstances outweigh their direct 
impact in terms of losses. The loss of effectiveness 

in the air delivery of weapons while the pilot is under 
attack is one of the most serious indirect effects. 

9. In addition to the three campaign possibilities 
stated previously, major over-all NVN air interdiction 
alternatives may be categorized as follows: 

a. Cease the bombing, either entirely or in part. 

b. Continue along present lines and within present 

constraints, but improve the equipment and techniques. 

c. Modify or lift the constraints. 

D. (S) BASIC CONSIDERATIONS 

1. Basic to any analysis of US air operations against 
North Vietnam is the consideration of several significant 
factors which have influenced operations to date and must 
be expected to influence operations in the future; whether 
directed against the over-all threat from North Vietnam 

or against the specific threat posed by its air defense 
system. 

2. These significant factors can be grouped into four 
categories. The first involves a consideration of US 
military objectives, capabilities, and logistic require- 
ments for conducting an air campaign. The second encom- 
passes an analysis of enemy capabilities and logistic 
requirements to nullify the effect of US air operations, 
and the influence of this additional enemy effort upon 
his capability to direct or support the insurgencies in 
South Vietnam and Laos. The third involves considera- 
tion of the physical factors of the theater; weather, 
terrain, hydrography, national boundaries, distances, 

and base locations. The fourth deals with the considera- 
tion of US national objectives and high level decisions 
regarding the scope of the air war. Appendix B contains 
a discussion of these four groups of basic considerations. 
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obtain a launch capability at a field site. To detect 
possible SAM threats to E-S2 operations, maximum atten- 
tion is being devoted to the search for* SAM facilities 
in the area of the DMZ. 

3. Based on a review of SAM activity and operating 
characteristics since July 1965* and an estimate of NVN 
capabilities and intentions* it is estimated that the 
NVN SAM system will be expanded from the present 25-30 
battalions to at least 40-45 battalions within the next 
two years. If this action is taken* the requirement 
for FAN SONG radars* launchers, control vans, and crews 
should be about doubled and the requirement for support 
areas would increase considerably. This would be a 
significant undertaking for North Vietnam. Thus far* 
the North Vietnamese have insisted on autonomous control 
and operation of their SAM system. Therefore, they would 
probably attempt the expansion with minimal Soviet opera- 
tional assistance. Since missile expenditure would pro- 
bably increase, the importation of missiles should be 
increased accordingly* thereby adding additional loads 

to the logistics and support systems. This 40-45 battalion 
strength would probably be used to provide air defense 
in major military and LOC areas. Four to five sites 
would be prepared per battalion to increase rapid relo- 
cation capabilities as a form of protection from air 
attack. 

4. The increase in effectiveness which would be 
achieved through the introduction of a C-band SA-2 
system or an SA-3 system is primarily in the area of 
low altitude intercept. A C-band system provides some 
frequency diversification for ECCM, possible increased 
missile maneuverability* and an increased ability to 
intercept lower altitude targets. The present aircraft 
attrition rate being achieved by AAAs on low altitude 
targets may reduce the need for a low altitude missile 
system. In addition* the SA-3 appears to have suffered 
development problems. Therefore* the probability that 
the C-band and SA-3 systems will be introduced is con- 
sidered small. 

lh (S) AIR DEFENSE AIRCRAFT 

1. Although the NVN Air Force is not inflicting heavy 
losses on US aircraft, it does pose a threat to US air 
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c . (S) ANTIAIRCRAFT ARTILLERY 

1. The present AAA order-of-battle in North Vietnam 
reflects concentrations of weapons of multiple caliber 
which provide in depth protection to vital targets and 
lines of communication (LOC). The growth in AAA has 
been rapid; some fifteen fold since 1964. With the 
exception of heavy caliber guns, this growth rate is 
expected to decrease. An increased gun count in the 
southern regions of North Vietnam will probably be due 
partially to import and partially to relocation of 
weapons . 

2. Russia has a variety of proximity fuzes. If these 
fuzes were introduced into North Vietnam, US losses to 
AAA would increase. Initial use of proximity fuzing 

in AAA is more likely to occur in the 85 and 100mm wea- 
pons. Since the 57mm AAA proximity fuze is relatively 
new, Russia may be reluctant to expose this fuze to com- 
promise by using it in North Vietnam. 

D. (S) SURFACE-TO-AIR MISSILES 

1. Counting probables, the present SAM system (the 
SA-2 , S-band) has accounted for nearly 50 aircraft 
shootdowns for over 1,700 missiles fired. The system 
has indirectly degraded the accuracy of US crdnance_ 
delivery and seriously impaired the ability of the Tinite'd 
States to acquire aerial photography. The Red River 
delta area is' protected in depth by missiles. This 
missile envelope over the essential military and logis- 
tics complexes located there, precludes photographic 
coverage of the volume and type that are needed for 
target planning and other intelligence. High flying U-2 
aircraft and photographic drones, which have been providing 
good intelligence, are particularly vulnerable to the 

SA-2 missile. U-2s have been excluded from certain areas 
heavily defended by SAMs. 

2. At the present time l6l fixed SAM sites are capable 
of accepting SA-2 firing units. These sites are located 
primarily in the Hanoi, Haiphong, Nam Dinh delta area 
and along coastal LOCs to the north and south. In addi- 
tion to fixed sites the SA-2 system can be operated from 
hastily prepared field sites which are difficult to 
detect. A period of four to six hours is required to 
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i- . ( 3 ) COMMAND AND CONTROL 

1. Command and control has enhanced over-all 
performance of the NVN Air Defense System. US aircraft 
are faced with AAA and SAM defenses as soon as they 
penetrate the coast line from the east or enter the 

Ked River and delta areas from the west. This indicates 
coordination between radar surveillance and weapons 
systems selection and command. 

2. MIG interceptors operate against US aircraft during 
cloudy and clear weather and attack in a manner indica- 
tive of radar vectored intercepts. Although there have 
been occasions where MIGs, SAMs, and AAA were used 
simultaneously, this is not the usual case. It is evi- 
dent that there is an element of control exercised wherein 
the air defense ^-subsystems are coordinated in their 
application against US air attacks. Presumably a central 
Air Defense Headquarters is monitoring the air picture 
and directing the use of various air defense weapons 
systems. 

G. (S) SURVIVABILITY 

1. The North Vietnamese suffer from a lack of sufficient 
talent in technical areas. If North Vietnam chose or 

were forced to . maintain its air defense system without 
external materiel and technical support, system effec- 
tiveness would soon be degraded. 

2. On the other hand. North Vietnam is gaining daily 
combat experience in air defense. Early warning radar 
nets are becoming highly effective in detecting and 
tracking hostile targets. 

3. Multiple radar sets provide for survivability in 
attacks and frequency diversification in a jamming 
environment. The density of varied caliber AAA weapons 
reduces the chances of suppression and provides over- 
lapping envelopes of protection around military targets 
and lines of communication. 

4. Command and control of weapons and other components 
within the air defense system are believed to be exercised 
through a radio system probably capable of variable fre-~ 
auency for a measure of protection against jamming. The 
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on'.-rations . The MIG threat makes -it nee '.scary tu provide 
CAP aircraft which could otherwise be used for strike 
sorties. Strike pilots have been forced to jettison 
ordnance due to MIG encounters or indications of hostile 
intent, and pilot attention is distracted during ordnance 
delivery. New construction of fighter bases and airfield 
improvements are underway. Hoa Lac Airfield near Son 
Tay was photographed in March 1967 with five MIG-17s 
present, thus the field is ready for at least limited 
fighter operations. Kep shows signs of becoming a pri- 
mary tactical base, and Bai Thuong, near Thanh Hoa, 
could soon be completed. The use of Bai Thuong would 
extend fighter interceptor capability over the southern 
regions of NVN land and off-shore areas and provide 
coverage for Laos and the northern regions of South 
Vietnam. 

2. The NVN inventory of 114 jet fighters could increase. 
At least 32 MIG 15/17 replacements are now ready at 
Peitun/Yunnani, China. Use of MIG-21 and MIG-17 all 
weather interceptors could increase the night and adverse 
weather intercept capability of the NVN Air Force. 

3. Aircraft of greater capability than the MIG-21 do 
not seem to be • required for the defensive role now 
assigned to the NVN Air Force. The poor showing in com- 
bat, thus far, is probably more a factor of pilot tech- 
nique than aircraft capability. The speed and maneuver- 
ability of the MIG-21 above 15 , 000 feet is comparable 

to the US F-4 . The SU-7 FITTER would provide more speed 
and endurance; however, this alone would not give the 
enemy an immediate superiority advantage. Logistic and 
technical problems would increase with the introduction 
of a new generation of fighters, and pilot upgrade 
training would take considerable time. 

4. The ATOLL air-to-air missile ( AAM) is a copy of 
the US SIDEWINDER and with proper technique should 
perform comparably. The Russian ALKALI, beam rider, 

AAM presently used in some model MIGs is inferior to the 
US SPARROW. These Soviet missiles may not perform better 
on new Soviet jets since the basic aircraft weapons 
control systems are the same in the newer aircraft. 
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the actual passage of aid to Norte Vietnam. Und**- 
conditions wherein the northeast rail lines, s'ea'ianes 
and port facilities are relatively immune from att“* ’ 

ffL t0 North Vietnam will probably continue 

o b~ suf x icient to counter increased levels of US 
activity and continue to support the general development 
of the NTO.Air Defense System. ^ development 
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relatively small geographic area -involved . does not 
demand radio equipment of large size requiring major 
power equipment. Such a radio system is extremely 
difficult to destroy or render ineffective. 

5. The mobility of the SA-2, and the large number . 

of prepared and unprepared locations from which missiles 
can be fired, provides the enemy with a highly flexible, 
effective air defense missile system. 

6. Airfields and jet aircraft are vulnerable to 
attack. However, aircraft revetments, particularly, 
covered revetments, provide protection for parked air- 
craft. The abundant labor force available could make 
rapid repairs to runway and airfield damage. Unhampered 
resupply of MIGs and logistics support could provide 
the NVN Air Force with a high degree of survivability. 
This would be especially true once the MIGs have been 
properly dispersed and protected by sheltered revetments. 

H. (S) FOREIGN SUPPORT 

1. The entire air defense system depends on foreign 
support. The Soviet Union and Communist China play vital 
roles not only in hardware and technical assistance but 
also in providing the means and routes of import. With- 
out this support North Vietnam would be unable to 
adequately maintain or operate the present air defense 
system for a prolonged period. The capability of North 
Vietnam to expand and develop its air defense system, 
therefore, is primarily limited by the amount of support 
r,hat the Soviet Union and Communist China are willing to 
invest in the war. 

2. The capability of the Soviet Union to supply hard- 
ware and support material via overland routes to North 
Vietnam is, to an extent, affected by Sino-Soviet rela- 
tions and the ability and desire of North Vietnam to 
"straddle the fence". .China could deny or put obstacles 
in the path using the overland rail route through China. 
In this event, Russia might run the risk of a US confron- 
tation on the high seas by shipping all military materiel 
by sea. While the problems of Sino-Soviet relations 
have been reflected in public quarrels over rail ship- 
ments, there is no evidence that they have affected 
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pdril t^ilpd rate of production designed for cost 
of iVH.ivonecs could shore up the US position for 
a Jong war and allow for quicker adaptations to 
weapons system changes. However, in this latter 
case the surge capability would be limited. His- 
torically, new weapons have been more effective 
when their surprise and shock value have been 
properly exploited. If new weapons are introduced 
in small quantities when large quantities are needed, 
the enemy is able to adjust psychologically and to 
develop countermeasures before adequate and decisive 
pressure is placed upon him. 

c. The munitions requirements submitted* by 
CINCPAC are considered valid. They reflect improved 
estimates based on more precise data than was pre- 
viously available. The M-118 is one exception 
wherein the requirements seem unrealistically low. 
They appear to have been developed as a compromise 
between real requirements and allocations under a 
strict rationing program. CINCPAC allocations** are 
based upon the latest asset data available including 
on-hand, in transit, and scheduled production infor- 
mation. More detailed information is available at 
Annex B to Appendix E. 

3. Selected Items 


a. All-Weather Capability 

(1) The need for more capability at night and 
during periods of adverse weather continues to 
grow. An analysis at Annex A to Appendix E, 
indicates that 66 percent more total sorties. 


~ CINCPAC tiOOO ser 003 dated 3 Jan 67 (SECRET) 

** CINCPAC 8000 ser 002133 dated 30 Dec 66 (SECRET) 
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PART III - UNITED STATES 
AIR CAPABILITY IN NORTH VIETNAM 


WEAPONS SYSTEMS AND MUNITIONS, 


1. General. The major aircraft, equipments, and 
munitions used by US forces in air operations against 
North Vietnam are described in detail in Appendix E. 

This section will discuss a few selected items that 
are recommended for accelerated production and intro- 
duction to combat, or are considered worthy of addi- 
tional study. The present US capability to cope with 
or selectively destroy elements of the NVN Air Defense 
System has been significantly enhanced by the intro- 
duction of new aircraft, weapons, munitions, and 
electronic equipment not previously available. However, 
improvement is needed in the ability to accurately 
locate and destroy targets in adverse weather conditions. 
Equipment incorporating the techniques of Low Light 
Level Television (LLLTV) and Forward Looking Infrared 
(FLIR) are needed for detection, recognition, and 
destruction of targets at night. Navigation systems 
should be improved. Ground based radar coverage of 
North Vietnam should be extended. 


2 . Requirements 

a. The development of force levels and munitions 
requirements, and the determination of production 
rates necessary to support expenditures and stock 
objectives, is a complex process. Changing tech- 
nology and tactics of enemy and US forces cause many 
US plans to be less than optimum at the time of 
execution. For this reason current rates of expen- 
diture do not necessarily provide an adequate base 
for determining future requirements. 

b. A rapid inventory build-up would provide the 
tactical commander with a volume of munitions that 
he could use to pursue an aggressive campaign. How- 
ever, the cost of carrying such an inventory would 
be high and there would be the risk of an obsolete 
surplus as a result of tactical or technological 
change. On the other hand, a continuous and 



as reticulated polyfoam and alternate mechanical 
flight controls, indicate great promise of reducing 
aircraft attrition and/or increasing aircrew recov- 
eries. Such modifications, where feasible, should 
be expedited without delay. 

c. Improved Bombing Systems . Circular error of 
probability (CEP) for non-nuclear ballistic ordnance 
is not as small as desired. Various programs and 
modifications to existing aircraft systems are pro- 
posed to remedy this situation. For example, 
THUNDERSTICK II is a proposed modification to the 
F-105 (with applicability to the A-7D), which should 
improve visual bombing CEPs by a factor of two to 
three. Further, THUNDERSTICK II would improve the 
F-105 all-weather bombing capability by using a 
Loran C/D receiver in conjunction with an improved . 
inertial platform. The Navy has a program with 
Westinghouse, to design an improved air-to-ground 
aiming and bomb release computer and sight system 
for the F-4. Experiments are being conducted with 

a Laser system utilizing the basic principle of beam 
guidance for the ordnance item, and combining Laser 
ranging with LLLTV. The Naval Ordnance Test Station, 
China Lake is testing an IR target acquisition track- 
ing system combined with radar ranging. The total 
effort has resulted in a better understanding of 
the difficulties inherent in the design of an 
extremely accurate weapon delivery system. 

d. SHRIKE/Standard ARM (Air- to-Surf ace Anti- 
Radiatlon Missile). Early production models of 
SHRIKE were introduced in Southeast Asia for combat 
evaluation. The measurement of effectiveness was 
difficult to assess because the small warhead ham- 
pered visual verification of hits. There have been 
indications of success as a SAM radar locator and 
suppressor; evidenced by enemy changes in tactics. 
SHRIKE is a popular weapon with combat pilots and 
the improved anti-radiation missile. Standard ARM, 
is eagerly awaited. Standard ARM will include offset 
launches to spoof the enemy, extended range, and a 
superheterodyne receiver to provide increased sen- 
sitivity. The proposed* phase down of SHRIKE pro- 
curement for Southeast Asia from a total of 8,320 


* JCS 172b/bl3-5 of 7 Mar 1967 
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resulting in a 20 percent increase in the A-6 
sortie rate, can be obtained by increasing Navy 
A-6 squadron strength from 9 to 12 aircraft. 
CINCPAC considers that 15 aircraft are desirable 
and may prove to be even more cost effective 
than the* estimates indicated above. The need 
for improvement in the A-6 weapon system cannot 
be ignored; however, the improvement program 
should not interfere with approval of the pro- 
posed Navy program.* 

(2) The Air Force is currently testing the 
feasibility of using the RB- 58 , which has a night 
all-weather capability, as a pathfinder and/or 
attach bomber. If the tests are successful, the 
RB -58 could probably be deployed before the end 
of FY 67 . The Air Force is also considering a 
proposal to deploy a detachment of six F-111A 
MK II aircraft in early FY 68 . The F-111A MK II 
is designed for a night and all-weather weapon 
delivery capability and high-speed penetration 
at low altitudes. 

b. Aircraft Survivability . In the design of cur- 
rently operational aircraft, insufficient emphasis 
was placed on survivability in an antiaircraft gun 
environment. Attrition statistics clearly portray 
the vulnerability of US tactical aircraft to small 
arms, automatic weapons and light AAA. The major 
causes of aircraft lost to AAA have been attributed 
to fire and loss of flight controls. The technology 
now exists (See Annex A to Appendix E) to reduce 
these causes. The feasibility and cost effectiveness 
of aircraft modification, or redesign prior to pro- 
duction, should be evaluated. Modifications, such 


* . Navy Department P 0 69 
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The Joint Chiefs of S 
schedule for Standard 

taff* recommended 
ARM: 

the following 

STANDARD ARM 

Jan 67 

Jul 67 

Dec 67 

CY 67 

Production 

0 

0 

ho 

100 

Desired Expenditure** 

0 

0 

80*** 

90*** 

Forecast Expenditure 

0 

0 

80*** 

90*** 


The Joint Chiefs of Staff recommended that a phase 
down of SHRIKE production commence in July 1968, 
with a substitution of Standard ARM, Mod 1 and Mod 2 
on a one-for-one basis. The JCS cumulative tactical 5 
trade-off reduced the SHRIKE buy by 1,280 missiles: 
replacing them by 620 Mod 1 and 660 Mod 2 Standard 
ARMs (for more precise details see Standard ARM, 

Annex B, Appendix E) . 

e. WALLEYE. (Air-to-Surf ace TV Guided Missile). 

The WALLEYE has now been employed in North Vietnam 
(seven firing in March 1967). The accuracy results 
were impressive (six direct hits and one probable 
hit out of seven fired) and because of previous 
evaluation the level of confidence in the system is 
high. As with any new weapon, production and delivery 
should be expedited as rapidly as possible to fully 
exploit its capabilities before the enemy can develop 
countermeasures. CINCPAC's current estimate of 
requirements is for an expenditure of 600 WALLEYEs 
per month; however, this may be short of actual 
requirements. CINCPAC should review this require- 
ment. In the meantime the Navy should expedite 


JC& 1725/51315, dated 7 March 1967. 

** The Standard ARM may replace the SHRIKE on a one- 
for-one basis commencing with Mod 1. The JCS paper 
cited above was most specific that the first version 
of Standard ARM (Mod 0) was not considered a suit- 
able substitute for SHRIKE. 


'*"** This is an estimate based on numbers to be available. 
The JCS paper did not recommend precise expenditures 
by month. However, the implication was that the Mod 0 
version of the Standard ARM should be tested and 
eva]/hated as quickly as possible. 
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to 7 040 units by the end of FY 68, with a comparable 
one-to-one substitution of the first 300 ARM missiles, 
is considered a valid initial action. The current 
schedules tabulated below and on the following pages 
for other munitions, are excerpts from CINCPAC 
requirements* and allocations.** Production schedules 
have been obtained from the Assistant Secretary of 
the Navy (I&L)*** and from the Program Managers in 
the Navy and Air Force Systems Commands. Item units 
have been indicated for three separate months (Jan- 
uary, July, and December 1967) and the calendar year 
totalled to illustrate the difference between desired 
and forecast expenditures. For example, CINCPAC**** 
shows the following schedule: 


AGM-45 SHRIKE 

Jan 67 

Jul 67 

Dec 67 

CY 67 

Production 

277 

415 

850 

5,500 

Desired Expenditure 

600 

600 

600 

7,200 

Forecast Expenditure 

265 

350 

355 

3,825 


¥ filftcPAC 8O0I) ser 003 dated 3 Jan 1967 (SECRET) 

** CINCPAC 8000 ser 002133 dated 30 Dec 19^7 (SECRET) 
*** Memorandum by the Assistant Secretary of the Navy 
(I&L), Subject: Air-to-Ground Munitions Production 
Program dated 11 Jan 1967. 

**** CINCPAC Requirements for the SHRIKE are stated in 

Enclosure (1), CH-3, 2 Feb 1967, page 27, to CINCPAC 
8000 Ser 002133, dated 30 Dec i960. 
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(2) The use of C3U-24 is severely rationed 
due to the short supply. Production will not 
reach the CINCPAC desired expenditure rate of 
8000 bombs per month until about March 1968. 
Present production is 570 per month. Production 
has been accelerated to the maximum rate with 

25 -contractors involved. Following the approval 
of additional funding, it is estimated that it 
will take approximately 14 months lead time 
before monthly production rates can exceed 8,000 
bombs per month. A 16,000 bombs per month pro- 
duction rate could be achieved in approximately 
18 months from date of approval of funds. 

(3) The CINCPAC requirement for 8,000 per 
month does not provide for potential* PRACTICE 
NINE requirements or campaigns against MIG air- 
fields. Efforts should be made immediately to 
expand the production and loading facilities for 
CBU-24/29 bombs to cover the increasing require- 
ments. The CBU-29, has a distribution of random 
delay fuze options. Present plans to procure 
one CBU-29 to three CBU-24s , should be continued 
under any expanded program. Current production/ 
expenditure plans are: 


CBU-24 

Jan 67 

Jul 67 

Dec 67 

CY 67 

Production 

520 

2200 

7450 

32,640 

Desired Expenditure 

8050 

8050 

8050 

96,600 

Forecast Expenditure 

0 

0 

1475 

2100 

16,550 


g. BLU-31B (750 lb. Penetration Bomb/Mine with 
FMU-30/B time delay pressure sensing fuze). Future 
increased requirements for this weapon are supported 
by the area denial concepts set forth in this study. 
Possible PRACTICE NINE requirements are being con- 
sidered.^ CINCPAC requirements are for 1500 per month. 
The BLU-^1 will replace the MLU-10 on a one-for-one 
basis. The present contractor (United States Steel) 
is under contract for only 200 per month. In view 
of the CINCPAC requirement for 1500 per month, either 
a step-up in production by the prime contractor or 




current production and select a second source . 
contractor as soon as possible, since the maximum 
capacity (500 items per month*) of the present con- 
tractor (Martin-Orlando) is below the . existing 
CINCPAC reauirement. Current delays in. WALLEYE 
production *are due mainly to the inability of a 
subcontractor to mass produce a gyro, even though 
they had successfully supplied it previously in 
small quantities to the Navy Avionics Facility, 
Indianapolis (NAFI). By the time production pro- 
blems have been solved the second source contractor 
could be ready to produce, thereby allowing a more 
rapid build-up to meet an urgent requirement. Cur- 
rent schedules are: 


WALLEYE 

Jan 67 

Jul 67 

Dec 67 

CY 67 

Production 

16 

130 

500 

2800 

Desired Expenditure 

200 

600 

600 

4800 

Forecast Expenditure 

0 

221 

445 

2408 


f. CBU-2A/29 . (Area Anti -Per sonne 1/Mate riel 
Cluster Bomb) 

(1) According to pilot reports the CBU-24 has 
resulted in a significant reduction in flak 
activity around heavily defended targets. An 
analysis of tactical aircraft attrition, con- 
tained at Appendix H, indicates a marked decrease 
in aircraft loss rates after introduction of the 
QRC-160 and CBU-24. Since these equipments . were 
introduced almost simultaneously into the Air 
Force inventory in Southeast Asia, it is difficult 
to quantify the exact percent reduction attributable 
to the CBU-24. However, the current introduction 
of CBU-24 into Navy inventory may provide addi- 
tional data on the effectiveness of this weapon 
for flak suppression. 


¥ Air Ammunition Directorate OASD (I&L) 30 Dec 1966 
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FY 68. In view of possible increased exoenditure 
requirements in support of the mining concepts set 
forth in this study and PRACTICE NINE, the forecast 
expenditures of this weapon should also be subjected 
to more thorough analysis. 

k. Destructor MK-36 (Bomb/Fuze Modification). In 
August 1966, a development effort was initiated to 
provide a weapon with mine-like characteristics. The 
basic weapon chosen was the MK-82 with SNAKEYE fins; 
both of which are in ample supply. Procurement was 
authorized for 42,375 MK-36 destructor kits for mod- 
ification of the MK-82. CINCPAC* established a 
requirement for 5000 units per month commencing with 
mid-summer 1967. Furthermore, CINCPAC has stated 
that this requirement may be increased by a substan- 
tial amount. Current production plans call for only 
3600 per month after August 1967; therefore an 
increase in production should be negotiated immediately. 
Schedules are as follows: 


DESTRUCTOR MK-36 

Jan 67 

Jul 67 

Dec 67 

CY 67 

Production 

0 

2150 

3600 

21550 

Desired expenditure 0 

5000 

5000 

30000 

Forecast expenditure** 0 

1200 

3000 

12600 

mk-82 

Jan 67 

Jul 67 

Dec 67 

CY 67 

Production 

140,000 

140,000 

140,000 

1,680,000 

Desired expend- 
iture 

92,909 

96, 774 

97*155 

1,145,133 

Forecast expend- 
iture 

92,206 

114,054 

114,435 

1,313,949 


* CINCPAtTmsg k2202l5Z Mar 1967 
** NIGHT SONG Study Group estimate 
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the selection of a second or even third source 
should be authorized as soon as possible. Schedules 
are as follows: 

DLU-31 Jan 67 Jul 67 Dec 67 CY 67 

Production 0 200 200 2000 

Desired Expenditure 1500 1500 1500 18000 

Forecast Expenditure 200* 200 200 1200 

h. BLU-34B (3000 lb. demolition bomb). The US Air 
Force has stated a requirement for a 3000 lb bomb. 

■ The OSD has indicated that the BLU-34 will be approved 
if it is compatible with Navy tactical aircraft in 
addition to Air Force aircraft. Navy qualification 
is expected to take a year to complete. The current 
estimate is that first delivery will be in September 
1969 with a production rate of 5,000 to 12,000 per 
year. Pending production of the BLU-34, existing 
Mll8 stocks (5,694 as of March 1967 ) will be rationed. 
Scheduled expenditures are as follows: 

BLU-3VM118 Jan 67 Jul 67 Dec 67 CY 67 

Production 0000 

Desired Expenditure Unknown at this time 

Forecast Expenditure 268 242 216 2892 

i. BLU-42 (Anti-Personnel Mine with Trip Wire 
Fuze). The BLU-42 is scheduled for combat deploy- 
ment in February 1968 . The procurement program calls 

: for 600 CBU-34/A (540 BLU-42/B mines per CBU) in 
FY 67 , and 2,400 CBU-34/Afe in FY 68. In view of 
possible increased requirements in support of the 
mining concepts set forth in this study and PRACTICE 
NINE, the forecast expenditures of this weapon should 
be subjected to more thorough analysis. 

j. BLU-45 (Anti-Vehicle Land Mine). The BLU-45 

( is scheduled for combat deployment in July 1968 . The 

. procurement program calls for 1,100 CBU-33/A (30 BLU- 
45/B mines per CBU) in FY 67 and 1,400 CBU-33/A’s in 



systems. All systems now in use depend upon a 
cooperative target. If no signal is received unon 
interrogation, the target transponder may be 
inoperative because of pilot selection or becaus- 
of a malfunction. The target must then be rec'as- 
sified as unknown and investigated further: pro- 
bably relying upon visual identification. 

(2) The lack of a reliable electronic positive 
identification system imposes a limitation on the 
tiring range of both air-to-air and surface-to-air 
missiies. For air-to-air missiles, a visual iden- 
tification pass must be conducted inside the 
maximum firing range of the missile. This results 
in a loss of the element of surprise and firings 
at least efficient ranges. To correct this 
deficiency, one of the most promising programs 
currently funded is TRISAT. This system uses a 
spectral analysis technique to detect and classify 
the modulations present on the radar signal return- 
ing from a specific target. These modulations 
are due to machinery vibrations, airframe vibrations, 
and frequency distortions caused by the rotating 
engine blades. The present state of development in 
receiver systems and computers indicates that 
successful development of this system is possible. 

A feasibility demonstration will be completed 
within the next 90 days. Another possibility may 
exist in. the exploitation of optical and electro- 
optica 1 techniques. These systems are limited to 
day VFR operations. However, a review of the 
engagements that have taken place indicates that 
a day VFR system slaved to the air intercept radar 
and capable of operation out to a range of 10 to 
20 miles would be useful. Such systems are being 
examined and could probably be made available 
within three years. Other techniques are under 
development which employ such devices as stable 
clocks and time differential systems; however, they 
will be friendly only" systems which require an 
operational transponder. 
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l. TALOS ARM (Surf ace-to-Surf ace Anti-radiation 
Missile ) . This program offers a realistic input 
to the suppression and/or destruction of the NVTJ 
Air Defense System. There is no production auth- 
orized at this time, and the first unit cannot be 

: delivered sooner than six months after program 

■ approval. A decision should be made as soon as 
possible to proceed with at least limited production. 

m. Munition Dispensers. The Tactical Fighter 
Dispenser Munitions ( TFDM ) is presently designed for 
level flight delivery from relatively low altitude. 
Although this delivery mode is satisfactory in 
lightly defended areas, it is not desirable in • 
high threat areas. Delivery from a higher altitude 
results in an unacceptable dispersion of weapons. 
Consideration should be given to developing a 
cluster package similar to the SUU-30/B used with the 
CBU-24, but compatible with weapons now used with 

■ the TFDM. 

n. Low Light Level Television Systems (LLLTV) . 
There are at least" four different flyable versions 
of LLLTV. There are some speed restrictions on the 
present systems (in the neighborhood of 300 KIAS) 
because vibrations induced at higher speeds causes 
a loss of picture clarity. The equipment is heavy 
(about 600 to 700 pounds) and uses an external ord- 
nance stores station. Considering the annual average 
weather in Southeast Asia and reducing the usable 
moonlight time appropriately, LLLTV could result in 

a 20 to 25 percent increase in available time for 
visual weapon delivery. LLLTV can be installed in 
almost all US tactical aircraft. Action should be 
taken to equip a limited number of selected aircraft 
for combat evaluation. 

o . Identification, Friend or Foe (IFF) 

(1) Positive identification of airborne tar- 
gets is one of the most pressing problems in air 
warfare today. Systems capable of interrogating 
friendly airborne targets have recently been 
installed in F-k aircraft deployed to Southeast 
Asia. Other aircraft and certain surface units 
can also interrogate the enemy SR0-2 and cross-up 
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direction for evasive action. The follow-on RFAV; 
system will also provide an accuracy of -l c 
in the homing mode. The ability to' extend the 
RHAW system to perform against Pan L-tand 
(SPOON REST and FLAT FACE radars) is also beirL? ’ 
pursued. The two shortcomings, principally ranee 
to target and accurate frequency selectivity 
(±5 mes), will not be resolved by the follow-on 
system. Quick Reaction Capability contract studies 
and in-house experimentation, (e . g. , re-reflection 
and bearing cotangent rate ) have not provided a 
reliable and accurate means of determining range 
to target for RHAW systems. It should be noted 
that the inverse LORAN technique (TOA) lias not 
been exploited in the RHAW field. 

q. Emitter Location 


(1) Tactical ELINT and passive electronic 
countermeasures (PECM) collection in the NVN 
environment is accomplished on an extremely 
limited basis. COMMANDO LANCE, BIG EYE, BIG 
LOOK, EB- 66c, EA-3B, EA-1F, EA-6A, and EF-10B 
aircraft are used to provide MIG and/or SAM 
warning in support of strike operations over 
North Vietnam. The RA-5C , RB-47, EA-6A, EF-10B. 
TROJAN HORSE, and BLUE SPRINGS aircraft are con- 
figured for ELINT and/or COMINT collection. With 
the exception of BIG EYE, each of the aircraft 
listed above has a capability for ELINT and/or 
COMINT collection. The collective resources of 
these aircraft are capable of conducting inter- 
ception, location, and recording of the emitters 
associated with NVN defense. 


(2) Improvements are needed in the capability 
to locate these emitters accurately. The spatial 
degree of change between direction bearings 
required to obtain an accurate radar location is 
dependent upon: (a) the ground speed of the 

collector aircraft; (b) the duration of signal 
emission; (c) the ability to correlate bearings 
emanating from the same source; (d) receiver 
sensitivity and selectivity; and (e) calibration 
and stable cross over of direction finding antenna 
patterns. None of the collector aircraft have 
the capability singly to bring together all five 
major elements. 

/ 
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(1) Deployed RHAW systems In strike and attack 
aircraft permit automatic detection and instan- 
taneous display of the direction and relative 
distance (by signal strength only) to pre-selected 
threat radars which operate in L, S, C, or X-band 
regions of the spectrum; throughout 360° in Air 
Force aircraft and 120° of the forward hemisphere 
in Navy aircraft. The APR- 30 now in development 
will extend coverage to 360° for Navy aircraft. 
Operational tests in Southeast Asia of RHAW 
ancillary equipment (SEE-SAM) have resulted in 
modifications which allow the pilot to know 
whether or not he is the actual target when flying 
in formation in a multiple SAM environment. These 
modifications will preclude unnecessary evasive 
maneuvers, deviations from course, or maneuvers 

at lower altitudes where ground fire is hazardous. 
RHAW systems in Southeast Asia have four serious 
limitations : 

(a) the 120° coverage for Navy aircraft; 

(b) the inability to present an accurate 
range to the target radar; 

(c) receiver techniques preclude frequency 
selectivity as an accurate and reliable para- 
meter for effectively resolving, in the warning 
mode, one specific radar located within a high 
density of similar types; and 

(d) Navy systems do not incorporate the 
ancillary SEE-SAM equipment to allow the pilot, 
when flying in formation within a SAM environ- 
ment, to know whether or not he is the specific 
target. 

(2) Follow-on SEE-SAM systems will include a 
quick reference display to the pilot whose aircraft 
is in the center line of the main beam of the S 

or C-band guidance radar. The unit will relate 
the strike aircraft's actual position in relation 
to the main beam, thus indicating a positive 
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(a) The BIG LOOK, EA-3B and EB-66C cannot 
attain the ground speed to cover the required 
spatial degree change when restricted to 

orbit patterns and when SAM signals are emitting 
for 15* 30, 60, or 120 seconds. This situation 
is aggravated by the time consumed to manually 
operate airborne intercept receivers and 
attempt to synchronize BRIGAND with the ground 
radar antenna rotation, while attempting cross 
identification between three airborne receivers. 
Correlation of bearings also requires accurate 
signal analysis of each radar finger print 
(e.g., PRF , FW, Sweep Rate). The concentration 
and time consumed by the electronics warfare 
operators to achieve these necessary objectives 
precludes accomplishing more than recognition 
and location of SAM signals in order to fulfill 
their primary mission of SAM warning. The 
remainder of the ELINT information is collected 
on wire or tape recorder for later analysis. 

(b) For the EB-66C, the actual time devoted 
on station to intercept and locate the NVN air 
defenses in Route Package VIB is negligible. 

In order to resolve a family of direction bear- 
ings within the proximity of the target area — 
considering the EB-66C orbit distance (40 nm) 
as well as its ground speed--a trade-off must 
be. made. The aircraft can obtain a 5-15 nm CEP 
location of the SAM or any other target radar 
after a 6-10 minute extended orbit leg, but for 
the same period of time it would not be able to 
utilize its S-band jammers to counter the SAM 
threat . 

(c) With the exception of the type and 
number of jammers, the EA-3B performance and 
PE CM configuration is basically the same as 
the EB-66C. Therefore, approximately the same 
orbit extension is required to obtain location 
accuracies of 5-15 nm, providing the signal 
remains up for 6 to 10 minutes. 
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(3) Both equipments have r provided good protection 
to the strike forces. QRC-lfco-l/ALQ-71 resources in 
Southeast Asia do not permit installation in all Air 
Force strike aircraft. In addition, to accomplish 
the much needed installation of the ALQ -51 in the 
F-4 b, aircraft provisions, beyond those currently 

in effect, must be made to set up modification 
lines. This may require a temporary reduction in 
F-4B aircraft available for combat assignment. 

(4) The possibility always exists that either 
C-band or X-band SAM systems, or both, could be 
deployed to North Vietnam and could include IR 
homing. Deployed active ECM systems are capable 
of countering only S-band SAM and AAA radars. New 
antennas are needed, with a unique type of polari- 
zation, IR detectors, and IR countermeasures. An 
urgent requirement exists to expedite the follow- 
ing programs in order to properly protect US forces 
as further advanced enemy tactics and technologies 
emerge : 


(a) The QRC-160-8 pod (S and C-band): to 

provide higher power (300 watts in the pulsed 
noise mode) and wider frequency coverage. 

(b) The ALQ-81/100 (S and C-band): which 

will provide deception jamming. 

(c) The QRC-335: a deception repeater and 

fuze jammer, to counter SAM and AAA radars and 
missile fuzing. 

(d) The QRC-314: a missile fuze jammer to 

predetonate the GUIDELINE fuze (this jammer is 
presently in the test phase of development). 

(e) A development effort now underway to 
modify present X-band pod equipment to counter 
the X-band SA-3 radar. 

s . Active Electronic Countermeasures 

(1) Stand-off active ECM support provides pro- 
tection of the strike force; using either modulated 
noise, as in the case of the EB- 66 B (23 jammers 
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(6) Tactical ELINT/COMINT collection in the 
NVN defense environment is not timely, accurate, 
or adequately representative of the actual 
qualitative or quantitative NVN radar posture. 

Thus perishable SIGINT data is not available to 
tactical commanders for daily operational plan- 
ning and/or to crews for daily pre-mission brief- 
ing and formulation of a meaningful enemy order 
of battle. 

(7) With approval of funding and authorization 
to expedite existing programs, a major improve- 
ment in PECM systems can be made. A capability 
for real time transmission of emitter location 
and type can be incorporated in PECM/ELINT/COMINT 
aircraft of both Services. Direction finding tech- 
niques, such as interferometer and phase comparison 
and high rate of signal recognition will permit 
tactical forces to handle typical air defense 
environments. Superheterodyne digital tuned 
receivers, pulse deinterleaving networks and 

PRF discriminators/counters, will enhance the accuracy 
of signal analysis. Follow-on programs must 
include the acquisition of sufficient passive ECM 
platforms to provide adequate sorties for complete 
geographical coverage of the ground radar environ- 
ment and effective support of tactical strike 
forces, around the clock. The incorporation of 
accurate and world-wide LORAN D and TOA will pro- 
vide the degree of navigation accuracy required 
for resolving radar locations within 500 feet. 

r . Self -Protection 

(1) QRC-l60(A)-l/ALQ-71 consist of 4-75 watt 
voltage tuned magnetrons housed in a pod configura- 
tion. This equipment, which incorporates modulated 
noise jamming techniques, operates in S-band 
against the AAA and SAM radars. The QRC-160-2 
pods are also employed in limited numbers to 
counter the X-band air intercept threat. 

(2) The ALQ-51 is an internally mounted decep- 
tion repeater. The deception techniques employed, 
provide protection for single aircraft against S-band 
counter-air missile and fire control radars. 
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jettison of stores, and Russian technical intelligence 
available to North Vietnam, the following electronic 
warfare equipments are presumed to have been compro- 
mised: 

(1) RHAW APR-23/24/25/26 and APS- 5*1 

(2) Passive Receivers APR-9/14, ALQ-61, and 

ER-133 

(3) Active Transmitters ALT-6B/1 3/15/16, ALQ-^1. 

QRC-loO ' ' 

This information emphasizes the need for self-destruct 
systems in all future electronic warfare equipments 
and those not yet deployed or operating over hostile 
territory . 

B. (TS) TACTICS 
1. General 

a. Since the beginning of US air operations over 
North Vietnam, US air tactics have been evaluated 
and modified to achieve what, in the light of exper- 
ience and available data, appeared to afford best 
strike effectiveness and least aircraft/aircrew 
attrition. For example, in the beginning reliance 
was placed upon low level rocket and strafing attacks 
for flak suppression and destruction of soft targets. 
Multiple passes at the target were often made. To 
reduce the loss rates experienced when operating at 
low levels within the lethal range of light AAA and 
automatic weapons, strike forces raised minimum 
operating altitudes and limited the number of attack 
runs on targets. 

b. As the MIG threat increased, MIG CAP and escort 
of strike forces became necessary. Also, the intro- 
duction of the SAM missile created a requirement for 
the installation of radar homing and warning (RHAW) 
equipment in strike aircraft for SAM warning; the 
organization of IRON HAND operations to attack SAM 
sites; and the restriction of operations within SAM 
defended areas to VFR conditions. With the introduc- 
tion of the QRC-I60 noise jammer and the ALQ-51 
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por aircraft), or deception/noise jamming by the 
EA-6A. The EA-1F and EF-10B are configured with 
noise jammers also. Each of these aircraft has 
a capability to counter radars operating in P, S, 
and X-band and also dispense chaff, 

(2) Insufficient numbers of EB-66B aircraft 
preclude releasing the EB-66C for tactical passive 
ECM collection in the target area. The EB-66B is 
not currently configured for in-flight changing 

of jammer frequencies in the event the ground 
radar defenses intentionally or unintentionally 
shift operating frequency. The EA-1F and EF-10B 
are restricted to providing ECM support within 
route packages where ground environment is com- 
patible with the aircrafts’ limited ECM capa- 
bility. Limited resources of ECM equipments and 
the absence of manual or electronic control of 
directional antennas limit active ECM effective- 
ness. In the event the C-band SA-2 or the X-band 
SAM 3 system is introduced in North Vietnam, the 
major US limitation would be the availability of C 
and X-band active ECM equipments. 

(3) The number of NVN radars has grown over the 
past three years to the point that US resources 

of active ECM equipment and stand-off ECM aircraft 
are incapable of screening a large strike force 
in Route Package VI. The present method of look- 
through in the EB-66C prevents extended periods of 
surveying the spectrum for holes in jamming or 
obtaining bearings for accurate radar location. 

A development effort is now underway to provide 
a stand-off jammer operating in S and C-bands, 
which will produce about 30 kilowatts/MHz of jam- 
ming power to counter the S-band SA-2 systems. 

This would adequately screen a strike force in a 
rectangular area 80 by 30 nautical miles. An 
advanced tactical electronic warfare system 
(ATEWS), now under study, will be composed of ' jam- 
mers and passive receivers will counter the entire 
radar threat spectrum from early warning to term- 
inal guidance radars. 


t. Compromise of Electronic Warfare Systems . Based 
on actual shoot-downs, crews captured, inadvertent 
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d. Munitions Availability and Effectiveness . Efforts 
to neutralize the enemy air defense system have been 
handicapped because the munitions which are most effec- 
tive in destroying AAA, automatic weapons, SA-2 bat- 
talions, and radars are scarce and because we have had 
difficulty in accurately locating these defenses. The 
density of automatic weapons and light AAA dictates 
weapons delivery methods which permit release and 
recovery above the effective range of these weapons. 
Operating techniques and the use of ECM, RHAW, and IRON 
HAND support have allowed the strike force to operate 
in high threat areas with minimal losses from missiles. 
(See Appendix H. ) 

e. Constraints. Some tactics have been shaped by 
restrictions against attacking MIGs on airfields, strik- 
ing military installations in populated areas, and flying 
in the Chinese buffer zone. CAP has been increased to 
cope with the MIG threat. Restrictions against attack- 
ing targets in populated areas has resulted in by-passing 
some key elements of the NVN air defense and LOC systems 
(POL storage, port facilities, SAM support facilities, 
command and control centers, bridges, etc.). In essence 
these restraints have diluted the effectiveness of US 
tactical air power and have tended to channel US air 
operations into general patterns which the enemy can 
more easily anticipate. 

3. Current Tactics--Related to Defenses and Mission . The 
following is a general discussion of tactics "now employed 
by USN/USAF aircraft, categorized by mission and related to 
how each is affected by the NVN Air Defense System: 


a. Lightly Defended Targets Outside of Missile 
Envelope? When - striking lightly defended targets, 
penetrations are normally at best cruise altitude 
(above 15,000'). When over these targets, bombing, 
rocket, and strafing runs may be carried to low release 
and firing altitudes (below 4500') to improve delivery 
accuracy. Multiple runs can be made. 


b . Heavily Defended Targets Outside of Missile 
Envelope . Tactics employed against heavily' defended 
targets have been more restrictive. Weapons delivery 
is limited primarily to steep dives (40° - 60°) with 
a release altitude that permits the aircraft to bottom 
out above the most effective range of automatic wea- 
pons and light AAA. Normally, only one pass is made. 
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deception repeater, operating altitudes within SAM 
areas have been raised. 

c. Other contributions to changes in tactics have 
been made through the introduction of the A-6A air- 
craft and the MSQ-77 ground radar control system 

! for nigh*; and all-weather operations. 

d. There are no significant differences in the 
basic tactical concepts of units of the 7th FLT and 
7th AF. Most of the differences which exist are 
those of basing, and routes and distances to targets. 

2. Factors Shaping Tactical Operations . The continuing 
evolution of the enemy air defense system has been the 
primary factor in determining US air tactics. However, 
the following factors, some within our control, also 
have been important in shaping tactical operations: 

a. Capabilities of US Tactical and Support Forces , 
i With the exception of shortcomings in night and all- 
weather capabilities, US tactical aircraft and crews 
have been capable of completing assigned tasks. 

Though not the only degrading factor, the gradual 
build-up of forces prevented the use of sufficient 
mass to overwhelm enemy air defenses at the outset, 
i coincidental with the destruction of assigned tar- 
gets. 


b. Electronic Countermeasures . The limited avail- 
ability~oT ECM support aircraft and ECM equipment 
for strike aircraft has restricted operations in 

the high threat areas. The masking provided by 
mountainous terrain in some areas of North Vietnam 
has limited the effectiveness of ECM. 

c. Weather Minimums . The combination of SAMs, 

AAA, automatic weapons and MIGs has caused the 
establishment of minimum weather requirements of ten 
thousand feet ceiling and five miles visibility in 
SAM defended areas over North Vietnam. 
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Fighter escort is provided for support aircraft 
(ECMj ELINT, and recce) as required. Visual identi- 
fication is required before opening fire, therefore 
tactics have been of the day visual fighter type. 
Although the MIG kill ratio has been favorable and 
the MIGs have been a relatively minor threat to date 
they have been responsible for complicating the pro- 
blems created by enemy air defenses; by the require- 
ment for support and CAP/escort aircraft, and by 
causing mission aborts (ordnance jettisoning) by US 
aircraft prior to reaching targets. 

g. Armed Reconnaissance . The majority of attack 
sorties flown over North Vietnam have been armed 
reconnaissance : 

(1) Armed reconnaissance missions are flown at 
altitudes between 3000 and 5000 feet above ground 
level, during, daylight hours; as the best com- 
promise between an acceptable degree of protection 
against automatic weapons and light AAA, and accep- 
table visual target acquisition. In heavily 
defended areas, single-pass attacks using varied 
run-in headings are employed. In lightly defended 
areas, multiple passes may be made to increase 

the probability of target destruction. 

(2) Night armed reconnaissance attacks are con- 
ducted- primarily by A-4, F-4 and a- 6 aircraft 
For effective attack, the A-4 and F-4 require 
visual acquisition and flare illumination of 
targets. The A-6 is an all-weather weapons system 
which does not require visual reference to targets 
which present a good radar return. 

( 3 ) Efforts have been made to improve the effec- 
tiveness of the night armed recce program by intro- 
ducing the acquisition/control/attack concept. 
Either an Army Mohawk, equipped with Moving Target 
Indicator (MTI) side looking radar or a Navy RA-3 b 
equipped with infrared sensors is used for initial 
target acquisition. 



III-24 




L. 


L 


L 


L 


r r 




c. Targets Within Missile Envelope . Tactics for 
those targets which - are within the SAM envelope are 
essentially the sane as for heavily defended targets. 
The majority of units penetrate above 9,000' in 
order to remain above the effective range of auto- 
matic weapons and light AAA. More support aircraft 
are required for strikes penetrating the missile 
envelope, especially those attacking targets located 
north of the 20th parallel where MIGs are located. 

These additional aircraft are utilized for flak sup- 
pression, electronic warfare, escort, CAP, IRON HAND, 
and search and rescue (SAR) support. 

d. Flak Suppression. In the early months of the 
war flak suppression was a costly venture in terms 
of results achieved. For this reason it was reduced 
to a minimum. With the advent of CBU-24 and large 
VT-fuzed low drag bombs, employment of flak suppressors 
increased. These weapons provide good area coverage 
and permit higher weapon release altitudes. Some 
aircrews interviewed stated that since flak suppres- 
sion has increased AAA gunners appear to be less 
aggressive . 

e. Anti-SAM (IRON HAND) Tactics . Current anti-SAM 
tactics employ the SHRIKE missile system in aircraft 
which precede or accompany strike aircraft to the 
target area. When a SAM radar is detected by RHAW 
equipment, the pilot flies a course toward the radar 
until it is acquired visually or on the SHRIKE mis- 
sile system. Tactics vary, depending on the location 
of the target, enroute and target terrain, density 

of radar activity, operational activity and tech- 
niques of the target radar, and SAM evasion actions 
required. SAM mobility, camouflage, and emission 
control techniques make it a difficult system to 
attack. The inability to accurately measure the 
range to enemy radars causes some out-of-range 
SHRIKE firings. 

f. Anti-MIG Tactics. The force which provides 
counter-air consists primarily of Air Force F-^C 
and Navy F-4B/F-8 aircraft. The fighters perform 
close escort or are positioned between the known or 
suspected enemy threat and friendly air operations. 
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(3) Due to their limited maneuverability, which 
precludes optimum SAM evasion tactics, all tactical 
ECM aircraft except the Marine EA-6A stay outside 
of known missile envelopes when possible. 

(4) There is a valid requirement for tactical 
aircraft to possess defensive ECM capabilities 
adequate to counter the enemy electronic defense 
environment; particularly SAM and AAA radars. For 
this purpose, 7th FLT attack and reconnaissance 
aircraft employ the ALQ-51 deception repeater and 
7th AF tactical aircraft use QRC-l6o noise jammers. 
Additionally, Marine EA-6A aircraft can be employed 
in formation with strike aircraft to provide close- 
in tactical jamming. 

j . Search and Rescue 

(1) The Commander 7th AF is responsible for 
SAR coordination in the Southeast Asia area of 
operations and exercises operational control of 
all US Air Force SAR forces. CTF-77 exercises 
operational control of US Navy SAR forces. (See 
Appendix G. ) 

(2) US Navy SAR forces are comprised primarily 
of UH-2A/B and SH-3 helos, A-l RESCAP and two DD/ 
DLGs located at northern and southern SAR stations. 
Navy rescue operations are conducted mainly in 

the Tonkin Gulf and coastal areas of North Vietnam. 

(3) US Air Force SAR forces are comprised of 
HH-3E and HH--43B/F helos, UH/SA-16, HC-130P, and A-l 
RESCAP aircraft. US Air Force SAR operations are 
conducted over all land areas, plus HU-l6 support 

in the Tonkin Gulf. 


(b) Navy Operating Procedures 


(a) One UH-2A/B helo is embarked in each 
SAR DD/DLG. These helicopters are armed, 
equipped with self-sealing fuel cells and armor 
plate and are on alert status 2b hours a day. 
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: h. Tactical Reconnaissance. No significant 

differences exist in the basic concept of tactics 
by the tactical reconnaissance forces of the 7th 
FLT and 7th AF. Specific differences which do exist 
are due to approaches from land versus sea bases, 
terrain, weather encountered, and varying sensor 
capabilities. It is 7th FLT policy that tactical 
reconnaissance aircraft be escorted. The escort, 
normally a single fighter, is for Search and Rescue 
(SAR) assistance and warning against AAA threats. 

Under existing 7th AF policy, tactical reconnaissance 
missions in lightly defended areas are flown by 
single aircraft and escort is provided only when 
warranted by target defenses and/or MIG threat. 

i. Electronic Warfare. There are no significant 
differences in the basic service concepts for require- 
ments and utilization of electronic warfare support 
forces for either passive ECM or active ECM. Several 
types of aircraft are employed, with variations 
in ECM capabilities. 

(1) The active ECM aircraft (EB-66, EF-10, 

EA-oA, and EA-1F) provide stand-off jamming in 
support of attack/reconnaissance forces. The 
basic tactic is to fly an orbit/pattem along 
the flight path of the strike forces, forcing 

| enemy defense radars to look into the active ECM 
aircraft's jamming pattern to acquire targets. 

The EA-6A can provide stand-off jamming or accom- 
pany strike aircraft on the mission. 

(2) The Navy and Air Force are provided passive 
ECM support by EC-121 type (BIG LOOK) aircraft on 
station over the Gulf of Tonkin. These aircraft 
provide SAM and MIG alerts to tactical aircraft. 
Passive ECM aircraft (EB-66C, EA-3B, EA-6A, and 
EF-10B) are configured to perform electronic recon- 
naissance and surveillance missions over prescribed 
routes for the purpose of monitoring and updating 
the electronic order of battle. 
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(8) SAR operations have been degraded by the 
following equipment and environmental factors : 

(a) The limited range and endurance cf 
present rescue vehicles (HH-3/SH-3) restricts 
the area which can be covered. 

(b) The slow speed of the rescue helicop- 
ters results in excessive reaction time from 
notification to pickup, reducing probability 
of recovery. 

(c) Available helos are vulnerable to 
enemy groundfire due to the low altitude and 
slow speed inherent in SAR operations. The 
requirement to hover for pickup increases the 
hazard . 

(d) Night recovery capability is limited 
due to difficulty in: 

1. low level navigation and terrain 
avoidance; and 

2 . locating downed airmen during hours 
of darkness. 

(9) Future SAR operations will be enhanced 
through better self-protection, extended range, 
and higher speed for the helicopter. Three 
M-60 miniguns are being installed in all HH-3Es. 
The HH-53B, with 50 knot higher airspeed and self- 
protection armament will be added to the inventory 
in early FY 68. Both HH-3Es and HH-53Bs will be 
capable of air refueling from the HC-130P. 

(10) Development programs are underway to adapt 
Low Light Level Television and/or Forward Looking 
Infrared sensors to rescue vehicles to improve 
the night rescue capability. 

Effect of Tactics on Attrition 


a. In reviewing US tactics against the NVN Air 
Defense System, an analysis of US aircraft losses 
was made. To select some common base for analytic 
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(b) Embarked on one of the three YANKEE 
STATION CVAs is a three plane SH-3A helicopter 
detachment. The SH-3A is armed, equipped with 
self-sealing tanks and armor plate, and is 
the primary Navy rescue vehicle used over 
North Vietnam. One SH-3A is airborne at all 
times during daylight hours; escorted by A-l 
RESCAP. During the hours of darkness, both 
the SH-3A and A-ls are held in a ready alert 
status aboard the CVA. 

(5) Air Force Operating Procedures. SAR support 
aircraft are normally airborne whenever air opera- 
tions are being conducted over North Vietnam. Pre- 
designated orbit areas are established for the 
HC-130PS and HU-l6s over Laos and the Gulf of 
Tonkin; these areas being dictated by target 
location. The HH-3Es normally stage into advanced 
operating bases in Laos and are committed to five 
minute ground alert or to airborne alert in per- 
missive areas. In addition to the normal rescue 
vehicles, RESCAP aircraft (A-lEs) are placed on 
alert status at Udom. 

(6) When an aircraft is shot down, the initial 
SAR effort is normally accomplished by the accom- 
panying strike/CAP aircraft. This consists of 
locating the downed airman and directing SAR forces 
to the rescue area. Upon notification, SAR alert 
forces are scrambled, if not already airborne, and 
directed to the rescue area. 

(7) The success of the rescue effort is dependent, 
to a large degree, on the intensity of enemy defen- 
ses and the proximity to population centers. Al- 
though RESCAP and escort aircraft carrying ordnance 
are usually available to suppress groundfire, the 
size and slow speed of rescue aircraft, along with 
the inherent requirement for low and slow flight, 
make the rescue aircraft vulnerable to enemy fire. 
Rescue efforts are virtually prohibited in the 
heavily defended and densely populated areas of 
Route Package VI. 
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d. The Navy has had most of its aircraft eauipr^d 
with ALQ-51 throughout the periods compared, but has 
not yet commenced use of CBU-24. Navy losses have 
been relatively low throughout the period and have- 
decreased somewhat but not significantly--whereas * 
Air Force over-all* losses, which were relatively 
high, have decreased very significantly. Target 
selection, tactics, and weather are recognized as 
influencing factors. Taking all this into considera- 
tion, the Air Force drop in attrition is noteworthy 
Navy attrition has been: 


NAVY LOSSES PER THOUSAND ATTACK SORTIES 


>ute 

Package 

Change 

Apr-Sep 66 Oct-Feb 67 Factor 

Confidence 

Level 

II ■ 

- Ill 

2.3 

1.5 

Down 1 . 5 

75# 

IV 


1.7 

3.9 

Up 2.3 

92 % 

VI 


3.8 

3.6 

No change 

N/A 

5. 

Tactics 

for FY 68/FY 69 

and 

Subsequent. 

New or 


, . ^ — 1 — r i uu tuiu suDsequent 

are designed to provide better self-protection against 
radar directed defenses; greater stand-off capability 
against certain targets; better accuracy in locating 
S-band emitters] more effective radar/communications 
jamming; and increased quantities of more effective muni- 
tions. New tactics, related to the employment of these 
improved capabilities against the SAM/AAA/MIG environ- 
ment, will evolve as follows: 


a - Tactics Against the EW/GCI Systems . The NVN 
Early Warning (Lwj and Ground Controlled Intercept 
(GCI ) net provides the enemy with radar warning and 
the means of effectively controlling interceptors in 
a defense environment including heavy AAA and SAMs. 
Loss of the radar network would significantly impair 
enemy air defense operations. The technical limita- 
tion to US capability to destroy radars is the 
problem of detection and location. Time of Arrival 
(TOA) equipment will significantly improve the pro- 
blem of transmitter location, at least against S- 
band radars. The variety of EW/GCI radars and their 
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effort, an attempt was made to determine the attrition 
trade-offs involved in various methods of countering 
the NVN Air Defense System. (Such analyses are 
included at Appendix H. ) 

b Recent attrition experience implies that a 
significant advantage over the enemy may have been 
attained primarily by the tactical exploitation of 
new electronic warfare equipments and munitions. 

For Air Force attack sorties, the attrition reduction 
has been as follows: 

AIR FORCE LOSSES PER THOUSAND SORTIES 

Reduction Confidence 


Route Package 

Apr- Sep 66 

Oct-Feb 67 

Factor 

Level 

VI 

25.8 

7.8 

3.5 

99 - 9 % 

V 

7.2 

1.8 

3.9 

98 % 


The reduction in Air Force attrition in Route . Package 
VI correlates with higher release altitudes, increased 
use of ECM and an increase in the use of CBU-24 for 
flak suppression. The following data summarizes 
CBU-24 expenditures: 

CBU-24 EXPENDITURES 

Jul-Sep 66 - 693/3 = 231 per month average 

Oct-Jan 67 - 1739A = ^35 per month average 

c. With employment of the QRC-160 pod, the Air 
Force has been able to fly at higher enroute altitudes 
(thus avoiding AAA) which has resulted in a slightly 
decreased enroute attrition rate. There has been no 
increase in attrition to SAMs and no increase in SAM 
effectiveness-per-engagement, despite flying at alti- 
tudes more favorable to SAMs. This implies that the 
QRC-160 has been effective in countering SAMs. 
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6 - Tactics Against the SAM . .Loss of tracking 
information from the GCX not would probably deny 
the GAM system its emission control (EMCON) capa- 
bility and require that the acquisition radar be 

to a greater extent; and thus become more 
vulnerable. EW/GCI sites and SAM radars which are 
located by Compass Strike/EELS can be destroyed by 
the Compass Strike aircraft (F-4 d) or by accompanying 
strike aircraft with SHRIKE/S t and ard ARM or rockets " 
and free-fall bombs. Once the sites are located, 
follow-on attacks may be made by vectoring strike 
aircraft to the targets with ground radar control 
(MSQ-77 ) or airborne control radar (E-2A). The air- 
borne effort will be augmented by the TALOS ARM system. 


e * T 3- c1: ic 5 Against the AAA . Compass Strike/EELS 
directed attacks , coupled with flak suppression 
improvements associated with more accurately deliv- 
ered weapons, will form the basis of the new anti- 
AAA tactics. The purpose will be to deny acquisi- 
tion and tracking information to radar directed 
guns, thus rendering them far less efficient. 

c. (jfs ) COORDINATION AND CONTROL 
1. General 


a. CINCPAC, as the commander of all US forces in 
the Pacific area, exercises command and control of 
US air operations in North Vietnam through CINCPACFLT 
C^CPACAF as Service component commanders, and 
COMUSMACV as a subordinate unified commander. In 
order to define the areas of responsibility, CINCPAC 
has subdivided North Vietnam into seven operating 
areas called Route Packages (RP) . These packages 
are numbered I through V and VIA and VIB. (See Chart 
at TAB C to Appendix B. ) v 


b. Responsibility for coordination of air opera- 
tions in Route Package I is assigned to COMUSMACV- 
in Route Packages II, III, iv, and VIB to CINCPACFLT: 
and m Route Packages V and VIA to CINCPACAF. CINC- 
PACAF has further delegated his authority to the 
Commander, 7th AF . Consequently, the Commander, 

7th AF, as a subordinate commander to CINCPACAF and 
the Air Force component commander to COMUSMACV 
exercises coordinating authority for operations in 
Route Packages I, V, and VIA. 
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dispersion complicate an all-out attack against them 
until a multi-frequency TOA capability exists. 

b. Interdiction of Lines of Communication . Some 
of the weapons and weapon systems that may increase 
US air interdiction effectiveness beyond FY 68 are 
the a- 7 and F-111A aircraft, the MI3Q-77, and aerial- 
delivered mines. Employment of the F-111A in CY 69 
and installation of the MSQ-77 in northern Laos, 
when used in conjunction with active ECM, will 
enhance US all-weather strike and interdiction capa- 
bility in North Vietnam. Aerial-delivered anti-vehicle 
land mines will enhance the means of restricting 
enemy logistic movements without the attendant attri- 
tion associated with the interdiction of bridges and 
other heavily defended LOC links. 

c. Tactics Against the MIG. The introduction of 
new US equipments and improved coordination/control 
procedures should increase US tactical superiority 
over the NVN MIG force. Anti-SAM ECM equipment will 
allow CAP aircraft to operate effectively at alti- 
tudes above most conventional AAA weapons; and AIM-4 
(F-4D) and AIM-7F (F-4j) air-to-air missiles will 
improve US effectiveness in air-to-air engagements. 

The F-4E, with its internally mounted gun, will also 
enhance future air-to-air effectiveness. Air-to-air 
! identification systems (TEASER/TRISAT) will afford 
positive identification of enemy aircraft and allow 
' a change in Rules of Engagement to permit firing 
without visual identification. The most promising 
■ means of improving the MIG kill ratio stems from 
1 the fusion of all available intelligence data and 
' introduction of these data in real-time form into 
a coordinated information network. The level of 
success of future air-to-air operations will depend 
; upon the degree to which the critical elements 
(aircraft and weapon capability, current intelligence, 

1 positive control and coordination, flexibility of 
: operations, and security) can be combined. 
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. Marine Corps -Procedures . Current Marine air 
operations in Southeast' Asia are conducted primarily 
in support of III Marine Amphibious Force (III MAP) 
ground operations in South Vietnam. The Commanding 
General, III MAF also makes available to COMUSMACV 
those Marine air assets not required to support III MAF 
ground operations. Such forces are included in the 
7th AF daily frag order for Route Package I. By special 
agreement, certain Marine air assets, such as EW, ECM 
and tanker aircraft, are also provided for the support 
of 7th AF and/or CTF-77 operations in North Vietnam. 

When Marine air units operate in support of other than 
Marine ground forces they operate according to current 
7th AF or TF-77 procedures; depending upon the type of 
support provided. As a result of an agreement between 
the Commanding General, 1st MAW and the Commander, 7th 
AF, targets in Route Package I, near the DMZ, which 
may directly affect ground actions in that area, are 
authorized for attack by Marine air units on short 
notice, without prior scheduling, provided that the 
7th AF Command Post is notified prior to mission execu- 
tion. 

5* Control Procedures 


a. Control procedures for US air operations in 
North Vietnam are almost identical for all of the 
participating Services. These procedures consist 

of target selection by operations and/or intelligence 
personnel; assignment of a target or target area, 
(i.e., recce) to a particular crew or crews; a pre- 
mission brief on the target or target area, includ- 
ing available intelligence; and the crew(s) perform- 
ing the mission as briefed. MIG, SAM and CHICOM 
border warnings are provided to mission aircraft. 
Strike aircraft can be diverted, after launch, to 
an alternate target area in the event target change 
is desired. 

b . Fusion of Intelligence 

(1) The ability to exercise control of US 
aircraft over North Vietnam depends on the fusion 
of various sorts of information. Information 
derived from air and surface radars,' combined 
with special intelligence, when correlated with 
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c. Coordinating authority for those areas assigned 
to CINCPACFLT has been further delegated to CTF-77 
through the Commander, 7th FLT. 

■ d. Coordination and control of all US air opera- 
tions in North Vietnam is effected through a joint 
agreement between the Commander, 7th AF and CTF-77 . 
Continuing coordination and improvement in procedures 
is achieved through a joint 7th AF and TF-77 coordi- 
nating committee which meets monthly or as necessary. 

e. Coordination of Marine Corps air operations in 
North Vietnam is effected through a joint agreement 
between the Commander, 7th AF and the Commanding 
General, First Marine Aircraft Wing (1st MAW). 

2. Navy Procedures. The targeting concept for inter- 
dict iorTTn^tE^^avy^re as of responsibility is developed 
and promulgated by CTF-77. Route Packages II, III, and 
IV have been subdivided further into six East-West 
sectors. Each of the three attack carriers at YANKEE 
STATION is assigned two of these sectors, one to the . 
north and one to the south. Each Carrier Task Group 
Commander is responsible for the conduct of operations 
in his assigned sectors. He selects his interdiction 
targets based on the over-all targeting concept estab- 
lished by CTF-77 and issues a daily air plan for his 
carrier, assigning primary and secondary/divert targets 
to individual crews. 

3. Air Force Procedures. All control of US Air 
Force flight operations in North Vietnam is centralized 
in the Commander, 7th AF at Tan Son Nhut Air Base, 

Saigon. A detailed 7th AF frag order is issued daily 
assigning aircraft to targets, specifying routes, time 
over target, tanker rendezvous, and ordnance. Primary, 
secondary, and, sometimes, tertiary targets are assigned. 
' ? inal target assignments and execute orders are directed 
by. the 7th AF Command Post, Saigon, Provision is made 
for flight leaders to divert to alternate assigned 
targets in the event the flights are unable to strike 
assigned targets. Frag orders are transmitted by secure 
teletype to all operating units at bases in South Viet- 
nam and Thailand. Changes to the frag orders are trans- 
mitted by teletype or, if time does not permit, by 
telephone . 


I 



(5) The Tactical Data Communications- Center 
of the MTDS is the place at which the interface 
between BUIC II and MTDS/NTDS will be accomplished. 
There are significant decisions that remain to 

be made in order to develop the automated data 
interface. Not the least of these decisions is 
program specification. A draft plan prepared 
for the US Air Force by MITRE Corporation is now 
\ in circulation among the Services and NSA for 

concurrence. When a plan has been agreed upon, 
the following must be accomplished: statement 

of work, development of specifications for equip- 
ment interface, software and over-all test; system 
test, integration and check out planning; and, 
award of contracts as necessary. 

(6) Project IRONHORSE is scheduled to provide 
digitized data by September 1967 . If MTDS is in 
place near Monkey Mountain at that time, such 
data can be accepted by MTDS and NTDS. Meeting 
the scheduled completion date of second quarter 
FY 68 for interface of BUIC II with the rest of 
the system will require taking full advantage of 
previous experiences in the field, as well as a 
fully integrated effort by all agencies concerned. 

(7) It should be re-emphasized that the netted 
semi-automated data systems will provide only a 
more rapid means for the fusion and display of 
intelligence and operations data to the operational 
commanders. In itself, the system does not add 

to sensor or routine communications capability. 

c . Communications 

(1) The communications equipments and nets 
employed in coordination and control of US air 
operations are radio voice or teletype channels 
in the HF and UHF frequency bands. Compatible 
equipment links are operative between all US 
elements in the area. The combat areas in North 
Vietnam are normally beyond direct UHF range. 
Therefore, UHF communications require the use of 
radio relay aircraft or MIDDLEMAN. Air Force 
relay aircraft now retransmit on only two channels, 
one of which is Guard Channel. By the end of FY 67 , 
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Known US flight routes, permits moderately accurate 
flight following of US flights in North Vietnam 
and often provides positive identification of 
enemy aircraft. The key element of the current 
capability is special intelligence. 

('2) Since special intelligence is sensitive 
and perishable there have been problems in using 
such intelligence in a timely manner. At present, 
the steps in the exchange of special intelligence 
are performed manually and the process is relatively 
slow. Therefore, emphasis is placed on distribu- 
tion of that information required for the defense 
of US forces. 

(3) The fusion of all elements of intelligence 
has a significant impact on both defensive and 
offensive US air operations in North Vietnam. 
Excellent results are being obtained by the use 
of this data in tactical defense. However, there 
is a potential ; use for this data for offensive 
purposes which has not been realized to date. 

(4) IRONHORSE is a project to provide digitized 
data derived from special intelligence sources for 
use in semi-automatic data systems. It is scheduled 
to be installed at Danang, and to be operational 

in September 1967 . The Navy Tactical Data System 
(NTDS) will be able to use the digitized data 
provided by IRONHORSE when the Marine Tactical Data 
System (MTDS) installation on Monkey Mountain (Hill 
647), Danang, is completed. NTDS/MTDS are com- 
patible systems. The Tactical Data Control Center 
(TDCC) of the MTDS will accept the data from IRON- 
HORSE and relay it for display throughout the 
NTDS/MTDS systems in the area. Additionally, the 
US Air Force is installing a semi-automatic data 
system on Monkey Mountain and at Udorn, Thailand. 

The Air Force will initially utilize IRONHORSE 
data through manual inputs. To achieve maximum 
correlation of the IRONHORSE data and other intel- 
ligence and operational data, it is necessary that 
the semi-automatic systems be netted into one 
compatible system. The candidate systems to be 
netted are BUIC II and NTDS/MTDS with IRONHORSE 
data injected. If the candidate systems are to 
be netted, development of an automated data inter- 
face between BUIC II and NTDS/MTDS will need to be 
accomplished . 
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PART IV - DISCUSSION 


A. (/s) GENERAL. The purpose of this discussion is to 
develop the courses of action which are open to the United 
States in air operations over North Vietnam. It will" -fi^st 

whfch S i% the maJ ° r f act0ra that have dictated the manned 
which US air operations have been conducted. Second it 
will outline by functional area, other factors related to 
S air operations. Finally, it will discuss alternative 

North S Vietn^ i0n ° btainln 8 US ^tary objectives in 

(fs) FACTORS LEADING TO THE PRESENT SITUATION 

1 * y. s Objectives , Folicy, and Major Operational Factors 


... a * Tha objective of the US air campaign in North 
letnam has been to apply steadily increasing pressure 
an to cause Hanoi to cease its aggression in 

South Vietnam, and to make continued support of the Viet 
Cong insurgency as difficult and costly as possible. 

. , b ; ?ince the start of ROLLING THUNDER operations in 
£ he of air effort against North 

Vietnam has been guided by a policy of gradually 
increasing pressure. (A digest of concepts and recom- 
mendations of the Joint Chiefs of Staff Regarding air 
operations in North Vietnam is included in Appendix C. ) 
During this period the United States doubled its tactical 
^ ^ he area ' During the same period North 
Vietnam air defense forces more than quadrupled. 

c. In CY 66 US tactical air forces flew 106,461 
sorties and dropped 129,496 tons of bombs in North 
Vietnam. Approximately 80 percent of these sorties 
were in armed reconnaissance flights along roads rail 
roads, fords, bridges and trails & ihe cKryside 

?nn S non ttaCkS ha y e . force ‘i North Vietnam to divert about 
300,000 personnel into additional logistic efforts and 
passive air defense measures and have significantly 
impeded the movement of men and material into South 
Vietnam. However, this effort has not been sufficient 
^ ause Vietnam to stop its aggression in South 

Vietnam. Further the pace of US attacks has not 





this capability will be doubled to four channels. 
Navy MIDDLEMAN aircraft relay a single UHF fre- 
quency. _ 

(2) Increasing use is being made of secure 
channels for voice and teletype. The KY-2^, 
a secure voice equipment small enough for use 
in tactical aircraft, has been developed and 
installation in tactical aircraft will be accom- 
plished during FY 68. KY-8 equipment currently 
installed in the larger support aircraft (BIG 
LOOK, BIG EYE, COMMANDO LANCE) now provides a 
limited exchange of information, on a secure 
basis, with ground/sea control agencies, e.g. 
MOTEL and PIRAZ. 
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statistically significant drop in US aircraft losses. 
However* since the technological base of North 
Vietnam extends to the Soviet Union* it must be antic- 
ipated that current US innovations will be countered 
and the recent favorable trend may be only temporary. 

C. (9s) OTHER FACTORS RELATED TO US AIR OPERATIONS IN 
NORTH VIETNAM 


1. US Intelligenc e 

a. Although many components of the NVN Air Defense 
System have been located and identified in suitable 
detail to allow analysis and targeting* there are still 
some gaps in the intelligence that is available. The 
majority of radars detected have not been correlated 
with photography and targeting information is lacking 
on certain intermediate filter centers in the early 
warning network. The mobility of radar* AAA and SAMs 
has further complicated the problem. 

b. Very little is known precisely concerning details 
of importation of war material. US intelligence sources 
have been unable to establish the relative proportion of 
war materials brought in by land or sea; however* they 
have determined that all North Vietnamese weapons and 
munitions are imported. It is estimated that £20*000 
tons of air defense muntions were used in 1966. 

2. US Tactics 


a. The tactics employed by US air forces have con- 
stantly changed in response to enemy actions and 
improvements in US equipment and knowledge. The growth 
and effectiveness of enemy antiaircraft weapons have 
required abandonment of some tactics and weapons. Enemy 
fighter aircraft have also forced changes in tactics 
that result in less efficient use of strike aircraft. 

b. There are no significant differences in the 
tactics of the Navy and Air Force other than those 
occasioned by different base locations and some minor 
differences required in exploiting features of dis- 
similar electronic warfare equipments. A detailed 
-discussion of tactics is included at Appendix F. 
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prevented North Vietnam from importing and putting 
together a formidable air defense system, constructing 
multiple lines of communication and creating a veritable 
warehouse of vital military supplies throughout the 
North Vietnam panhandle. 

2. NVN Objectives, Policy and Air Defense Forces 

a. Prevention of effective US air operations over 
North Vietnam is an obvious major objective of North 
Vietnam. In pursuit of this objective North Vietnam 
has improved its air defenses by continual, imports of 
Russian and Communist Chinese weapons. To a degree they 
have maintained their freedom to do so by propaganda 
and political, pressures on the United States. 

I b. The fact that the North Vietnam Air Defense System 
is totally dependent on outside sources of supply is its 
greatest weakness. The continued access of the enemy to 
outside weapons and munitions is not dependent upon his 
military capabilities, but rather upon the sufferance of 
the United. States. As long as this situation continues, 
the enemy will retain an effective source of new weapons 
and resupply. Conversely, if it is decided to deny him 
access to outside weapons and munitions, US tactical air 
forces presently in Southeast Asia can reduce support to 
'the point that the enemy air defense is neutralized. 

c. The North Vietnam Air Defense System has been a 
'dynamic and constantly growing organization. From March 
1965 to March 1967 the growth in guns (1400 to 6100), 
radar (50 to 450) and jet fighters (30 to 112) has been 
1 impressive. With open ports and railroads, the growth 
of the NVN Air Defense System has been limited only by 
’training and the type and amount of weapons its allies 
have made available. 

! d. Technical achievements have been noteworthy. They 
'have included the first combat use of surface-to-air 
: missiles; introduction of modern fighter aircraft; use 
! of radar-directed guns; and radar emission control. 

e. A combination of tactics, munitions and electronic 
warfare equipment has permitted satisfactory counteraction 
1 by US tactical aviation. This has resulted in a recent 


b. The growing intensity of enemy air defenses and 
uhe requirement for weapon delivery accuracy interact 
to require new conventional weapons caoable of being 
delivered with high accuracy from outside the envelope 
of target defenses. Improved interdiction weapons , 
designed to increase or prolong the damaging effects 
of attacks on bridges , roads , railroads , and waterways 
are also required. Stocks of the most effective muni- 
tions have not been available in sufficient auantities 
to permit tactical exploitation or to accommodate 
changes in enemy defenses and tactics. A detailed dis- 
cussion of weapons and munitions is included at Appendix 


5- Effect of Weather on US Air Operations 

a. During the northeast monsoon — from November 
until the latter part of March--weather conditions in 
the Hanoi and Haiphong areas are poor. Throughout this 
period* enemy air defenses; weather and LACK OF SUFFICIENT 
ALL WEATHER STRIKE AIRCRAFT have combined to reduce air 
operations markedly in the heavily defended route 
packages . 

b. The northeast monsoon and the shortage of all 
weather attack systems have caused reduced scheduling; 
ineffective interdiction of LOGS; increased weather 
cancellations; and increased diversions from primary 
targets to targets of lesser importance in North Vietnam 
or to targets in Laos or South Vietnam. 

6. Coordination and Control of US Air Operations 

a. The coordination and control procedures in 
existence between 7th AF and TF77 have evolved during 
the course of the war and are fully adequate to support 
current and projected operations. A practical degree 
of control and advisory service to US aircraft operating 
over the Gulf of Tonkin and North Vietnam has been 
achieved. The use of separate geographic areas of 
primary responsibility affords a measure of pilot famil- 
iarity with terrain; targets, weather and antiaircraft 
order of battle that would otherwise be unobtainable. 

This familiarity has contributed to effectiveness and 
reduced attrition. Procedures are in effect to 




>c. It is possible that at some future point, 
analysis will indicate that an air campaign against 
the lfVlJ Air Defense System, or against some segment 
of it, would be logical. This might occur if US loss 
rates climb While at the same time improved weapons 
systems permit effective suppression of enemy air 
defenses in an anti-antiair campaign. It has been 
established that these conditions do not exist now. 

With unlimited enemy resupply, it is unlikely that 
there could ever be a point where analysis will show 
that an anti-antiair campaign would be sound, tactically 
or 1 economically* 

3., US Aircraft Attrition. US aircraft loss rates have 
declined during the past eight months. This is apparently 
due to the use of improved US electronic warfare equipments, 
flak suppression munitions, and tactics. The monthly loss 
rate in North Vietnam has decreased from a high of ,27 per- 
cent per sortie in July 19 66 to .07 percent per sortie in 
February 1967 . A more significant indicator is the decline 
of losses in the intensively defended area of Route Package 
VI, from a rate of I .65 percent per sortie in July 19 66 to 
a low of .30 in February 1967 . The reasons for the decline 
in attrition rate of recent months cannot be accurately 
defined and the extent to which the decline will continue 
is unknown. For planning it should be assumed that the 
downward trend in attrition is temporary. If the enemy 
employs weapons such as heat-seeking missiles, improved 
SAM systems, AAA with proximity fuzes, or more effective 
ECCM, attrition will increase. A detailed analysis of 
aircraft losses is included at Appendix H. 

4: US Air Munitions 


a. On the whole, the United States has had adequate 
gross tonnages of air munitions in the field. However, 
there have been deficiencies in the amounts of most 
effective weapons for specific tasks. This has resulted 
in some forced substitution. The optimum tonnage of 
munitions in Southeast Asia has been set at 135^000 tons. 
On 1 March 1967 , some 210,000 tons were on the way or 
in Southeast Asia. Despite this overage in total muni- 
tions, there are still shortages in some of the weapons 
that are most effective in suppressing enemy air 
defenses and interdicting lines of communications. 
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designed to improve weapons systems, munitions, intelli- 
gence, communications, sensors, etc., is required. 

1. The first of these alternatives is to attack ccnplst 
enemy target systems including the logistic routes urilizi 
the deep water ports. Inherent in this alternative is the 
requirement' for increasing the scope of operations in North 
Vietnam. To pursue this alternative as a course of action, 
it will be necessary to overcome or minimize the political 
impact of increasing targeting authority. Increased 
operations should permit a campaign against ail the means 
of importing war materials into North Vietnam and against 
the remaining important military and war supporting targets. 
This is by far the most efficient method of applying mili- 
tary pressure on the enemy and of decreasing the total costs 
of US operations. Closure of these routes would, for the 
first time, make it militarily profitable and sound to 
close the roads and railroads to China. The enemy, with 

..his access to outside aid drastically reduced, would be 
unable to import POL, trucks, building material and muni- 
tions necessary to support his forces and the flow of men 
and material into South Vietnam. This course of action 
would weaken and eventually neutralize the NVN Air Defense 
System. It would permit an intensive and effective air 
campaign that could have a major psychological and mili- 
tary impact. Effective closure of enemy access to Russian 
and Communist Chinese weapons and munitions would have two 
important additional effects: First, foreclosure of the 

ability of the Soviet Union to increase the technological 
capability of the NVN Air Defense System. Second, the 
imponderables relative to the will of North Vietnam to 
continue the conflict would be simplified. The enemy could 
be deprived of the means to continue effective opposition 
to US objectives. His will to continue would become less 
of a factor. In this situation, the termination of 
effective operations in South Vietnam, whether or not 
negotiated, would occur. This course of action offers the 
greatest probability of favorable decision in FY 68 and 
should be commenced at the earliest opportunity consistent 
with satisfactory weather conditions and adequate stocks 
of equipment and munitions. 

2. The second alternative is to maintain present target 
authority and constraints while increasing the effectiveness 
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'facilitate the diversion of aircraft as necessary 
between areas of responsibility of the Navy and Air . 

Force. Further, the system of coordination in use 
has demonstrated a degree of flexibility, tactical 
’versatility and responsiveness which, if centralized, 

; would be difficult to* retain, 

j 

| b. The currently programmed netting of the tactical 
| data systems will provide a more rapid means for the 
j fusion and display of intelligence and operational 
: data to the various operational commanders. The system 
: will not add new information; however, it will make 
| information available sooner. The major problem in 
netting the systems is in developing proper interfaces 
to make the systems compatible. An interface has been ! 

developed between NTDS' and MTDS . Development of the : 

interface between BUIC II and MTDS /NTDS, if required, I 

, remains to be accomplished. . I 

c. Available sensors have been employed, largely, to 
■ support effective SAM and MIG warning and border i 

j violations systems. US forces have yet to make more 
; than token use of the products of these sensors, fuzed 
. with all source intelligence, in support of quick 
^ reaction offensive operations. There is a real poten- 
tial in this area for probing the enemy's vulnerabilities ' 

' and in limiting his use of radars and operation of | 

I training flights. Projected reaction operations require 
' fuzed elements of COMINT, ELINT and all source intelli- 
gence; useable, fast and secure communications; and j 

suitable strike assets. These requirements are 
currently at hand to a degree that modest operations, 
at least, could begin now. A further element of 
. coordination and control that has not been exploited 
'is the use of Special Intelligence (SI) with other 
sensor products, for surface-to-air missile operations 
against airborne enemy fighters. 

E. (jm) ALTERNATIVE COURSES OF ACTION . The investigations 
of i 1^H.s study effort indie ate two principal courses of i 

action. (The theoretic alternative of halting air opera- 
tions over North Vietnam is clearly unacceptable from any 
viewpoint. A further alternative, an anti-antiair campaign, 
is ancillary to basic issues and is discussed under section 
C.) With either of the alternatives, continuation, initia- I 
tion or expansion of actions defined in this report and 
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PART V - CONCLUSIONS AND RECOMMENDATIONS 


A. (p) CONCLUSIONS 

I. North Vietnam has developed a formidable air 
defense system that has greatly complicated the US air 
campaign against North Vietnam. 


2. The NVN Air Defense System is capable of readily 
incorporating and effectively employing further quali- 
tative and quantitative improvements. 


3. The NVN Air Defense System is 
upon external sources of resupply. 


entirely dependent 


Complete intelligence is not available regarding 
the amount and means of importation, or whether large 
central areas or depots exist for the storage and main- 
tenance of air defense materials. 


5- The authorized scope of air operations thus far 
has not been sufficient to deny the enemy access to 
externally supplied war material or to prevent the 
continuing growth of his lines of communication and air 


M T S r J n ? e May US aircraft attrition rates in 

North Vietnam have steadily decreased. For planning 
purposes it should be assumed that this trend is tempo- 
rary . y 


7. A conclusive campaign against the entire air 
^efense system is not feasible at this time because US 
xorces do not possess the non-nuclear weapons systems 
and munitions to conduct a successful campaign, or the 
authority to effectively impede the flow of supplies 
from external sources. All SAMs cannot be eliminated 
because of the inability to locate them accurately 
AAA guns, communications facilities, and radars are too 
difficult to locate and too numerous to be eliminated. 

US forces do possess the equipment necessary to eliminate 
the MIG threat. 




ol' the 1 JC air operations by technological improvement s 
and more effective use of existing equipments. This 
course of action would require no new political decisions. 
However, it is complicated by the demonstrated ability of 
North Vietnam to make force build-ups and weapons improve- 
ments at a rate equal to or exceeding those of the United 
States. The ability of the enemy to do this is based on 
the limits of Soviet technology, the willingness of the 
Soviet Union and Communist China to provide such support, 
and the capability of the enemy to move weapons, munitions, 
and advisory personnel into position. If past US policies 
continue, the enemy will apparently retain these requisites 
to continue matching or surpassing US improvements. There- 
fore, the attainment of US military objectives by improved 
weapons and procedures requires that such improvements have 
a sufficient margin of superiority and quickness of effect 
to succeed before the Soviet Union and Communist China can 
reacjt with countering force build-ups and/or improved 
technology. The difficulty of achieving the required 
margin of forces and technical superiority over the enemy 
is illustrated by the inability of the United States to 
achieve this margin during the past two years. Conse- 
quently, this course entails a major scientific and pro- 
duction effort, and increased force requirements; followed 
by a surge of effort, in order to achieve US objectives 
in North Vietnam before the Soviet Union and Communist 
China can effectively react. Additionally, if the 
opponents did successfully counter, the air war would 
thereafter be conducted at a higher level of technologi- 
cal i conflict and attrition. This alternative offers little 
hope of achieving an early decision and would very probably 
require operations for an indefinite period beyond FY 68. 
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15* Coordination and control procedures are adequate 
to support present air operations and are sufficiently 
flexible to accommodate to expanded operations. 

16. US capability to fuse all elements of intelligence 
for tactical exploitation can and should be improved. 

17. Netting of the semi-automated data systems, cur- 
rently available in or programmed for Southeast Asia, 
will improve the support provided to US aircraft opera- 
ting over North. Vietnam through more timely fusion and 
display of tactical intelligence and operational data 
at major control activities. 

18. There are currently no major differences in the 
tactical air problems of 7th AF and 7th FLT except 
those associated with bases, distances, and routes to 
the targets. 

19. Current delivery tactics of the US Navy and US 
Air Force are basically the same. 




H. There is a scarcity and consequently restrictive 
rationing of the most effective weapons and fuzes needed 
to .suppress enemy guns and surface-to-air missiles. 

There is a lack of improved mines, bombs, and fuzes to 
prolong the damaging effects of attacks on bridges, reads, 
railroads, and waterways. 

'9* US forces do not possess the non-nuclear weapons 
systems and munitions required to successfully interdict 
the NVN logistics system during prolonged periods of 
adverse weather. Further improvement and expansion is 
required in night and all-weather attack capability. 

,'10. In late March, the transition to the southwest 
monsoon should bring six months of relatively good wea- 
ther. Although they will be short of the most effective 
weapons systems and munitions, US forces will have 
enough substitute systems and munitions to impede the 
importation of air defense material into North Vietnam 
during the forthcoming good weather period. This can be 
done while continuing to impede the flow of material to 
the south. 

11. Improved electronic, infrared and visible light 
systems are needed to locate, in near real time, enemy 
radar, antiaircraft weapons, surface vehicles, and ship- 
ping with accuracies sufficient for effective attacks. 

12. As the. enemy's passive and active air defenses 
improve, free fall bombs and unguided rockets become 
progressively less efficient against pinpoint targets. 

A new family of non-nuclear munitions is required. They 
should be capable of accurate delivery from outside the 
envelope of the target's defenses. 

13.. A need exists for a high-speed armed VTOL aircraft 
with sufficient range, endurance, and payload capacity 
to effectively accomplish the SAR mission in enemy areas. 

■ 14. Special intelligence now available to 7th AF and 
CTF 77, when used in conjunction with other intelligence, 
can provide assurance that violations of Chinese air 
space can be avoided. The same intelligence has an 
unexploited potential for use in support of expanded 
operations against the NVN Air Defense System. 
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c. All thermal power plants and other war 
supporting industrial complexes. 

d. NVN aircraft (airborne or not), and air^i^d 
facilities. 

r 

e. Lines of communication within North Vietnam 
Continue air interdiction (including aerial mining 
of coastal and inland waterways) and naval gunfire. 


OTHER RECOMMENDATIONS 


c. (fs) INTELLIGENCE 


3. That improved equipment and procedures be — 
developed to provide tactical intelligence of a DIA 
perishable nature to users on a real time or CINCPAC 

near real time basis. That more detailed infor- NSA 
mation be obtained on the import, routing, and — — 

storage of military material. That improved 
procedures be developed to identify and locate 
radar sites, filter centers, and SAM support 
facilities. That a coordinating group be estab- 
lished to collate special intelligence and opera- 
tional intelligence in order to better evaluate 
the effectiveness of US and NVN tactics. 

D. (^) SPECIAL INTELLIGENCE 

That the acquisition and installation of [ciNCPAcl 

additional communications required for the rapid 

reporting and use of available special intelligence 
be expedited. These communications include: 

a. A second KY 8 circuit between the 6924th 
Security Squadron at Danang and the TACC(NS). 

b. KY 8 communications between the BIG LOOK/ 

COMMANDO LANCE aircraft and the TACC(NS) and PIRAZ 
ship. 




RECOMMENDATIONS* 



E. ys) PRINCIPAL RECOMMENDATIONS _ 

l'. That a broad air campaign against North CINCPAC 

Vietnam be started now with four basic objec- JCS 

tives : f °SD 

a. To reduce to the lowest practicable degree 
the flow of imports into North Vietnam. 

: b. To continue to reduce to the lowest practicable 

degree the flow of military supplies to South Vietnam. 

c. To destroy the remaining NVN military targets 
and war supporting industrial sites. 

1 d. To produce an impact, by the accumulative 
effect of la, b, and c, that will reduce the will 
of the North Vietnamese government to continue to 
wage war. 

.2. That the targeting plan for this campaign include 
all targets of military value except the population*— 
itself. The following should be included among its) CINCPAC 
first priority targets: 

a. Deep water ports. 

I 

1 The alternative means of impeding the flow of 

. supplies through the port complexes are: 

(1) A naval blockade of the Gulf of Tonkin. 

(2) Mining or blocking channels approaching 
deep water ports plus attack on the off-loading 

, and immediate distribution areas. 

, (3) Attack on the off-loading and immediate 

distribution areas. 

i 

b. Northeast and northwest rail lines. 


CINCPAC 

JCS 

OSD 
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* Where appropriate, the agency or agencies 

cognizance of the subject is indicated. 
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c. Equipping selected aircraft with Low Lisht 
•Level Television ( LLLTV ) and Forward Looking 

Infrared (FLIB) sensor/weapons systems now. 

d. Increasing the Navy A-6 force level by 33 
percent now; and review the program to assess” 
requirements for further expansion. 

e. Expediting installation of an MSQ-77 system 
at Site 85 in Laos. 

f Expediting the development and testing of 
modifications to existing bomb delivery systems. 

g. Emphasizing night and all-weather strike 
capability in a larger percentage of future weapons 
systems. 

11. That corrective action be taken, through modi- __ 

fication and redesign programs to reduce the vulnera- (SERVICES 

bility of US tactical aircraft to hits from small arms I 

fire and AAA fragments. Possible modifications include: 

a. Reticulated foam in fuel tanks. 

b. Self-sealing fuel tanks. 

c. Alternate flight controls; with emphasis on 
mechanical back-up. 

d. Selective armor plating. 

e. Fire suppressant system. 

f. Smoke suppressant systems. 
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c. Planning to assure that EC-121K "RIVET TOP" 
aircraft have KY 8 communications with TACC(KC) 
and the PIRAZ ship. 


d. Provision to TF-77 of the rapid, secure 
communications required to effectively net the 
units afloat into a homogenous special intelligence 
collection and reporting unit. 

e. Provision of KC 135 "LUZON" radio relay air- 
craft with the capacity to relay four, or more, 
channels of discreet frequency communications. 


| 5- That 24-hour coverage of special intelligence 
be provided by on-station aircraft, rather than the 
daylight to dark coverage which now exists. 



: 6. That NSA Project "YOGI BEAR" be fully sup- 

ported . 



i 


1 7. That the TACC(NS) be authorized to receive 

and use, in a non-SI area, appropriately sanitized 
special intelligence. This is now being done in 
the Combat Information Centers aboard TF-77 ships. 



8. That the use of SAR DD/PIRAZ ships to perform 
certain special intelligence collection be eval- 
uated (See v Annex F to Appendix J). 

i 

; 9* That the use of technical research ships 

for special intelligence collection in the northern 
Tonkin Gulf be evaluated (See Annex G to Appendix J 



E. (fs) STRIKE CAPABILITY 

10. That the strike capability of US forces be 
improved by: 

a. Using Marine Corps A-6A aircraft in an 
! expanded role in North Vietnam. 


OSD 

JCS 

CINCPAC 
SERVICES ; 

____ i 


b. Deploying, as an interim measure, the RB-3^ 
as a pathfinder and attack bomber--if current tests 
prove such employment feasible. 



The current trend should be continued to develop 
a basic munition capable of various modes of delivery, 
luzing, and composition. Munitions delivered by 
dispensers should be capable of delivery at various 
altitudes with several fuzing and bomblet options. 

Bomb and fuzing options should be selectable from 
the cockpit. The availability of area denial weapons 
for use in mixed strike loads should be increased 
to deny the enemy access to areas US forces have 
attacked . 

G. (^fc) ELECTRONIC SYSTEMS 

14 . The following electronic warfare and related 
programs should be accomplished in Fiscal Years 

1967 - 1968: 

a. Initiate a priority program for long lead- 
time production items to equip 25 percent of 
the F- 4 D aircraft with TOA and a like percentage 
of the Navy attack aircraft with EELS. 

b. Provide EA- 3 B data readout Technical Electronic 
Warfare Support (TEWS) equipment to PACFLT carriers. 

c. Assign the highest priority to the installation 
of Radar Homing and Warning (RHAW) and self- 
protection countermeasures for all US aircraft 
flying over North Vietnam. 

d. Initiate an RA- 5 C improvement program to 
provide real-time readout and to insure correla- 
tion between the passive ECM and photographic 
capabilities against electronically emitting 
targets which are within photographic range. 

e. Expedite deployment of 13 additional EB-66B/E 
aircraft. 

f. Deploy QRC-I6O-8 jammer pods and ALQ -100 
deceptive repeaters for S and C-band coverage 
as soon as possible following successful flight 
tests. 

g. Equip intercept aircraft with either 
GAINTIME, APX -76 and/or TEASER. 
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F. '(fc) MUHITIOMo 

I'-'. That action be taken on selected munitions 
programs as indicated: 

a. Authorize procurement of Standard ARM 
;in accordance with JCS 1725/613-5, dated 
7 March 1967. 


orjfj 

CIUCPAC 

SERVICES 


b. Select a second source contractor for 
! WALLEYE as soon as possible, and increase planned 
(production by at least 100 units per month. 

I 

1 c. Authorize limited production of TALOS 
! ARM. 


j d. Expand the capacity of production and load- 

, ing activities (Picatinny, Milan, Joliet, Kansas) 

I for CBU-24/29 to cover expanding requirements. 

1 

I e. Increase production of BLU-31/B from 200 
per month to 1,500 per month as soon as possible. 

f. Expedite Navy qualification of BLU-34/B; 

i but proceed with production for the Air Force, now. 

g. Review expenditure requirements for BLU-42 

1 and BLU-45 mines. 

I 

I h. Increase production of Destructor MK-36 kits 
by at least 1,400 per month. 

i. Develop adequate fuze options for all munitions. 

'l3. That munitions be procured in sufficient 
quantities to allow Southeast Asia commanders 
to build rapidly to the ^5 day stock objective, 
while at the same time offering the flexibility 
to select the best ordnance to achieve stated 
military objectives. 




i 


L L- 


L 


L 



t. Install destruct features (thermal or 
explosive) in all new electronic warfare equip- 
ment . 

u. Install KY-28 communications speech security- 
equipments in all aircraft operating in North 
Vietnam.- 


15. The following electronic warfare and related 
programs should be accomplished beyond FT 1968. 

a. Expedite the development of optical 
countermeasures to degrade the effectiveness of 
visually aimed AAA weapons. 



b. Initiate a priority program to extend the 
inverse LORAN techniques to include countering 
all pulsed radars in S, C, and X-bands. 


c. Install LORAN D in Southeast Asia and procure 
microminiaturized automatic LORAN C/D receivers 
for Air Force strike and attack aircraft. 


d. Expedite the development of systems capable 
of providing positive identification of airborne 
targets . 


e. Develop IR detectors for the detection of 
ground-to-air, air-to-air, and air-to-surf ace 
missiles . 


f. Expedite on an urgent priority the develop- 
ment of IR countermeasures capable of deflecting 
IR missiles in flight. 

g. Expedite development of the Tactical Elec- 
tronic Reconnaissance System (TEREC) for the 
RF-111 aircraft. 

h. Expedite development of the 1000 series jammers 
for the EA-6A and follow-on aircraft. 

i. Expedite the development of a carrier-based 
aircraft capable of tactical ELINT/COMINT collection 
and real-time analysis. 


/ 





: h. Equip PIRAZ and SAR ships, and air/ground 

i warning and control stations, with TEASER or the 
I QRC-248. 

I 

; i. Install the ASQ -96 passive receiver in 16 
| EB- 66 C/D aircraft. 

: j . Authorize sufficient funding for procurement of 

I 100 QRC-335 (S and C-band) radar and fuze jammers to 
counter SAM and AAA radars and missile fuzing. 

1 

1 k. Initiate intense ECM development efforts to 

! counter SA-3 with compatible design and packaging 
for strike and attack aircraft. 

l . provide program funding for the development and 
production of a high power jammer to jam missile and 
AAA fuzes. 

m. Increase production of ALQ-76 jammers from 
48 to 108 . 

n. Procure 15 additional EA- 6 A aircraft now, 
and authorize procurement of EA- 6 s at the rate of 
four operating aircraft per Navy Air Wing, and nine 
per Marine Air Wing. 

o. Initiate development of VHF, LJHF, S and C-band 
expendable jammers with associated dispensers. 

p. Expedite procurement of EKA-3E aircraft: 
equipped with ALT/27/ALQ-92 jammers. 

q. Initiate development of equipments capable of 
active/passive ranging to targets. 

r. Expedite procurement of 50 QPiC-272/MRC-108 
real-time passive ECM systems, as sin interim measure 
until delivery of EA- 6 A, EA- 6 B, EKA-3B, modified 
EB- 66 , and improved RA-5C aircraft. 

s. Procure and deploy sufficient EC-121M aircraft 
(or EP-3A replacements) to permit 2k hour coverage 
in the present role, with the option for periodic 
operations with two aircraft on station. 


PART VI - GLOSSARY OF CODE NAMES 



BARREL ROLL - 
BIG EYE - 

BIG LOOK - 


Armed reconnaissance and strike 
operations in northern Laos, 

USAF EC-121 airborne early warning 
aircraft used for MIG warning and 
CHICOM border warning. 

USN EC-121 tactical electronic 
Intelligence collection aircraft 
used for MIG/SAM warning. 


BLUE SPRINGS - 
BLUE TREE - 

CHARGER HORSE - 


Photo reconnaissance program over 
North Vietnam utilizing drones. 

Pre and post strike photo recon- 
naissance program to support 
ROLLING THUNDER operations. 

A Navy project to net, by rapid and 
secure communications, the Special 
Intelligence units aboard CTF 77 
vessels. 


COMBAT PROOF - Ground controlled radar bombing 

system (MSQ-77) used with USAF B-52 
and tactical fighter strike 
operations. 

COMBAT LIGHTNING - USAF Tactical Air Control System 
to control air operations over 
North Vietnam. 


COMMANDO LANCE - NSA ELINT/COMINT collection program 
utilizing USAF C-130 (previously 
called SILVER DAWN) and used for 
MIG/SAM warnings. 

IRON HAND - USAF/USN armed reconnaissance and 

strike operations against SAM 
installations in North Vietnam. 



L 


L 


L. . 


L 


r 




H.. (JS) SEARCH AND RESCUE 

1 6 . That a search and rescue (SAR) aircraft be 
developed which combines the characteristics of 
increased speed, longer range all-weather search and 
rescue capability, and reduced vulnerability to ground 
fire. 

i 

X. (^) COORDINATION AND CONTROL 

17. That an executive agent be appointed to accom- 
plish the interface among the tactical data systems 
in Southeast Asia in accordance with the tactical 
communications standards established in JCS Pub 10. 


1 




J. (|fc) ANALYSIS 

; 18 . That continuing analysis of US air operations 
over North Vietnam be performed by permanently 
assigned and coordinated staff groups in OJCS and 
PACOM. 

1 


1 
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IKON HORSE - 

i 

i 

PIRAZ 

I 

I 

i 

'ROLLING THUNDER - 
' SEEK DAWN - 

i 

I 

j STEAM VALVE - 

I 

! STEEL TIGER - 

j 

! TIGEP HOUND - 

i 

; TROJAN HORSE - 

j 

| WILD WEASEL - 

I 

I 

YANKEE STATION - 

I 

! YANKEE TEAM - 
j YOGI BEAR - 



An N3A automated system by which 
Special Intelligence information 
will be made available in near 
real time. To be netted with 
compatible U3N/U3MC/USAF systems. 

Positive Identification and Radar 
Advisory Zone (Also the term used 
to identify the CLG/DLG which per- 
forms the function in the Gulf of 
Tonkin) . 

Air strike and armed reconnaissance 
program in North Vietnam. 

USAF automated facilities being 
installed in Thailand and South Vietnam 
as part of COMBAT LIGHTNING project. 

USN interim ship-shore HF secure voice 
program. 

Armed reconnaissance and strike 
operations in southern Laos. 

Air strke program in southeast Laos 
against troops, vehicles and supplies. 

High altitude (U-2) photo/ELINT 
reconnaissance operations. 

USAF tactical fighters (F-105F) 
configured with special electronic 
equipment for location and attack 
of active SA-2/AAA radars. 

Geographic area of operations of 
naval forces in the Gulf of Tonkin. 

Photo reconnaissance program in 
support of air operations over Laos. 

An NSA equipment package to make 
Special Intelligence immediately 
available to operating forces. 


I 
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APPENDIX A 
GENERAL 


1. (S) Directive 

On 10 January 1967 the Deputy Secretary of 
Defense forwarded a memorandum to the Secretary of the 
Navy, Secretary of the Air Force, Chairman, Joint Chiefs 
of Staff, Director of Defense Research and Engineering, 
and Director, Defense Intelligence Agency, taking 
cognizance of the improved effectiveness of the air 
defense system of North Vietnam and requesting an 
examination of the US tactical air campaign against 
that system. The memorandum is attached at Annex A. 

2. (S) Terms of Reference 

On 20 January 1967 , the Chairman, Joint Chiefs 
of Staff, issued Terms of Reference for the study and 
appointed a chairman and vice chairman of the study 
group. The Terms of Reference are at Annex B. 

3- (U) The composition of the Night Song Study group 
is shown at Annex C. A list of units visited and key 
personnel contacted is attached at Annex D. A glossary 
of code names is included at Annex E. 
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MEMORANDUM FOR Secretary of the Navy 

Secretary of the Air' Force 
Chairman, Joint Chiefs of Staff 
Director of Defense Research and Engineering 
■Director, Defense Intelligence Agency 

Over the last year, the air defense system of North 
Vietnam (NVN) appears to have improved steadily in quality 
and effectiveness . During this period, the attrition rates 
of II. S. tactical aircraft have been maintained at low levels 
through the effective utilization of resources and the high 
competence of the crew members and commanders involved. Main- 
taining these levels in the future may be more difficult if 
the North Vietnamese continue to improve their air defense 
system by: 


-Improved pilot training and MIG utilization. 

-Improved air control and the integrated use of SA-2 
missiles and MIG interceptors. 

-Increased use of radar controlled weapons. 

-More sophisticated use of flak-traps. 

-Improved and modified SA-2 defenses. 


-Possible introduction 
RED-EYE and CHAP P ARAL 


of heat-seeking missiles of the 
variety. 


The R&D organizations of the Navy and Air Force have 

t] } e changing North Vietnamese air defense threat 
y initiating developmental efforts to improve sub-systems 

t^e' l missiles l0CatinS emitters ’ improving munitions and ARM- 


However, in light of the relatively high aircraft attri- 
tion ±n some areas of Route Packages V and VI, I b^li^v* a 
r-o-examination of the U.S. tactical air campaign against the 
NVN air defense system would be appropriate. This study to 
be completed by 15 March 1967, should include: ’ 


(1) a reassessment of the NVN air defense system in 
terms of its weaknesses, strengths, and critical 
operational elements; 


PEC^ET 


AA-1 


Annex A co 
Appendix A 


L- 


I — L. 


L 


L 


r 



(2) a detailed analysis of the. technical and 
tactical factors which influence the exist-_ 
ing and future capabilities of U.S. . tactical 
air forces to cope with, and selectively 
destroy or counter, the NVN air defense 
system; 

(3) a complete identification and analysis of 
differences in the tactical air problems 
of the 7th Fleet and the _ 7th Air Force in 
conduction the air campaign against the 
NVN air defense system; and 

(4) a complete analysis of the degree of com- 
patibility and the technical adequacy of 
the tactical command, control, and commun- 
ications systems employed in the air cam- 
paign against NVN. 

The study outlined above should be undertaken 
jointly by the Navy and Air Force. The Chairman, 

Joint Chiefs of Staff, is requested to develop and 
issue terms of reference for the study and, after 
consultation with the Chief of Naval Operations and 
the Chief of Staff, USAF, to designate a chairman of 
the study group. The Chairman, JCS, may also provide 
an OJCS representative on the joint Navy/ Air Force 
study group. 

When the study is completed, it should be ana- 
lyzed first by CINCPAC. His analysis and the basic 
study would then be reviewed by an OJCS/OSD Review 
Group to be chaired by the Director of Defense Research 
anri Engineering (DDR&E) • The Chairman, JCS, and the 
DDR&E should determine the membership of the Review 
Group. The results of the OJCS/OSD review would then 
be submitted to the Secretaries of the Navy and Air 
Force and the Joint Chiefs of Staff for their respec- 
tive comments and recommendations. 

The Director, DIA, is requested to provide what- 
ever intelligence information the joint Navy/ Air r or ce 
study group or the Review Group requires. The Direc- 
tor, DIA, should also provide personnel to work with 
the joint Navy/Air Force study group and the OJCS/UbD 
Review Group. 



/s/ Cyrus Vance 

Sec Def 


Cont Nr.X-204 
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THE JOINT CHIEFS OF STAFF 

WASHINGTON 25, D. C. 





CM-2C73-67 
20 January 1967 


MEMORANDUM FOR: Chief of Naval Operations 

. Chief of Staff, US Air Force 

SUBJECT: Study to Reexamine the US Air Campaign Against the 
NVN Air Defense System 


1 . Reference is made to the Deputy Secretary cf Defense 
memorandum, dated 10 January 1967, SECDEF Control Number 
X204, which requested the Navy and Air Force to undertake 

a joint study on the subject. The reference also requested 
the Chairman, Joint Chiefs of Staff, to develop and issue 
Terms of Reference for the study and in addition, after 
consultation with the Chief of Naval Operations and the 
Chief cf Staff, US Air Force, to designate a chairman of 
the study group. 

2. The Enclosure hereto contains the Terras of Reference. 

3. In consonance with the above, and subject to your 
concurrence, I have appointed Major General J.B. McPherson, 
USAF, Vice Director for Operations, J-3, OJCS, as the 
chairman of the study, and Rear Admiral F.A. Barashar, USN, 
Chief, Requirements and Developments Division, J-3, OJCS, 
as the vice chairman of the study group. 


/s/ EARLE G. WHEELER 
Chairman 

Joint Chiefs of Staff 


Enclosure 

A/S 
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ENCLOSURE 


TERMS OF REFERENCE 

Subject: Study to Reexamine the US Air Campaign against 

the NVN Air Defense System (U) 

Reference is made to Deputy SECDEF memo dated 10 Jan 67, 
SECDEF Cont N. X204, that requested the Navy and Air Force to 
undertake a joint study on the subject and that the Chairman, 
JCS, develop and issue terms of reference for the study. 

2. The terms of reference for the study are: 

a. Purpose . To reexamine the US air campaign in NVN 
against the NVN air defense system. 

b. Time . The study will convene on or about 23 Jan 67 
at the call of the chairman and present the completed study 
to CINCPAC for analyses on or about 15 Mar 67. 

c. Membership . The study group will be composed of Navy 
and Air Force members and representatives of the JCS. The 
Chairman will be Major General J. B. McPherson, USAF, Vice 
Director for Operations, J-3, OJCS. The Vice Chairman will 
be Rear Admiral F. A. Bardshar, USN, Chief, Requirements and 
Development Division, J-5, OJCS. 

d. The study will include: 

(1) A reassessment of the NVN air defense system in 
terms of its weaknesses, strengths, and critical opera- 
tional elements, including projected qualitative and 
quantitative growth. 

(2) An analysis of the technical and tactical factors 
which influence the existing and future capabilities of 
US tactical forces to cope with, and selectively destroy 
or counter the NVN air defense system. Pursuant to this, 
investigate the possibilities of early achievement of 
specific capabilities to include: 

(a) To track and identify all aircraft over NVII 
and the Tonkin Gulf and effect, if required, positive 
direction of friendly aircraft in these areas. 
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(b) 

all 


To locate and 
frequencies . 


destroy, enemy radiation 




sources 


(c) To degrade the enemy's air defense logistic 
system by monitoring and attacking enemy surface move- 
ments in and around NVN during all conditions of 
weather and visibility. 

(d) To attack elements of the enemy's air defense 
system by the expanded use of our integrated weapon 
system composed of fighter aircraft, surface-to-air 
missiles, and electronic warfare equipment. 

(e) To conduct air operations while employing 
communication deception or radiation silence for 
selected times and areas. 

(f) To destroy vital components of the enemy's 
air defense system such as command and control 
centers and communication networks. 

(g) To achieve an adequate supply in types and 
quantities of new air munitions to cope with NVN 
air defenses. 


(3) In addition to achievement of capabilities listed 
above, systems will be measured by time of availability 
including personnel and logistic support consideration 
prior to FY-68, during FY-68 and after FY-68, compatibility 
of equipment for inter-Service and intra-Service use, 
expected useful life of the equipment or system and equip- 
ment versatility or ability to perform multiple function's. 

(4) An examination of tactics relative to integration 
of new or improved equipment. 


(5) An identification and analysis of differences in 
the tactical air problems of the 7th Fleet and the 7th 
Air Force in conducting the air campaign against the NVN 
air defense system. 


(6) An analysis of the degree of compatibility and 
technical adequacy of the tactical command, control., and 
communications systems employed in the air campaign against 
NVN appropriate to the realization of improved effective- 
ness and coordination of the 7th Fleet and the 7th Air 
Force air operations. 
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(7) Fusion of the elements of intelligence in a. manner 
rji-ovi.di.riK the tactical air commanas^vith timely informa- 
tion on airborne and surface target sufficient for opera- 
tionally effective reactions. 

(8) A consideration of the above factors with others 
as recognized by the JCS in JCSM 651-66, dated 10 October 
1966, as they interact to affect the US air campaign m 
NVN. 

(9) Other factors as determined during the course of 
the study. 

e. The study group will reach conclusions and make 
recommendations . 


f. Administration . The Director, Joint Staff, will. pro- 
vide administrative support for the study group including 
required office space and administrative support personnel. 

g. CINCPAC will be invited to provide liaison representa- 
tion during the preparation of the study. 


GROUP 3 

DOWNGRADED AT 12 YEAR INTERVALS* 
NOT AUTOMATICALLY DECLASSIFIED 
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ANNEX C TO APPENDIX, A 
COMPOSITION OF NIGHT SONG STUDY GROUP 


Chairman: 
Vice Chairman: 
0 JCS: 


Army: 

Navy: 


Major General John.B. McPherson, USAF, J-3 

Rear Admiral F. A. Bardshar, USN, J-5 

Colonel Henry W. Hise, USMC, OJCS, J-3 

Colonel Robert K. Dusenberry, USAF, OJCS, 

Colonel Carl E. Zeigler, USAF, OJCS, J-5* 

Colonel H.M. Darmstandler , USAF, OJCS, J-3 

Commander James H. Cullen, USN, OJCS, J-3 

Major Glen K. Matsumoto, USA, OJCS, J-3* 

Lt Colonel Lowell B. Torseth, USA, AFSTC* 

Captain Jack M, James, USN, OPNAV 

Captain William G. Coulter, USN, OPNAV 

Captain Ralph J. Mattus, USN, OPNAV 

Captain Randell H. Prothro, USN, OPNAV 

Captain Warren H. O'Neil, USN, OPNAV 

Captain Herbert E. Camp, USN, OPNAV 

Commander Erick N, Swenson, USN 
NAVSHIPSYSCOMD 


Commander Charles E. Langton, USN, ONI 

..Commander Claude J. Tetrick, USN 
NAVORDSYSCOMD* 


Commander Robert E. Spruit, USN, OPNAV 


*Part time consultant 


or liaison representation 
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Commander William W.Gay, U3N, ■jr'wAV* 

Commander Frederick C. Palmer, USK, CrNAV* 

Lt Commander James M. Pugh, USK, ONI* 

Lt Commander Chester H. Lohr, USK, OKI* 

Lt Commander John D. Thomas. USK, S?KA7 

Lieutenant Raymond A. Rundle, USK, KS-* 

Lieutenant Albert G. Bush, USN, OPNAV 

Mr. George Haering, GS-17, OPNAV 

Dr. Robert Hubbard, Contractor, CNA (OEG)* 

Mr. John M. Donachy, Contractor, CNA (Oil) * 

Mr. Aimer Crim, Contractor, NAVORDSYSCOMD* 

Mr. Ferdinand F. Neider, Contractor, CNA (OEG)* 

Mr. Melvin C. Keebaugh, Contractor, 

Airtronics Inc. 

Mr. Howard W. Kreiner, Contractor, 

Airtronics Inc.* 

Air Force: Colonel Dale S. Sweat, USAF, TAG 

Colonel Monroe S. Sams, USAF, Hq USAF 
Colonel Cyril E. Williams, USAF, Hq USAF 
Colonel David M. Critchlow, USAF, Hq USAF 
Colonel Jerry F. Hogue, USAF, Hq USAF 
Colonel William B. Craig, USAF, Hq USAF 
Lt Colonel Denver M. Porter, USAF, Hq USAF 
Lt Colonel William H. Ginn, Jr., USAF, Hq USAF 


♦Part time consultant or liaison representation 
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Lt Colonel Theodore F. DeMuro, USAF. Hq USAF 

Lt Colonel Irwin J. Levy, USAF, Hq USAF 

Lt Colonel Edward F. Kelly, USAF, Hq USAF* 

Lt Colonel Ralph A. Bass, USAF, Hq USAF 

Lt Colonel Donald D. Hawkins, USAF, Hq USAF 

Lt Colonel Harold V. Wright, USAF, Hq USAF* 

Major Richard J. Hall, USAF, Hq USAF 

Captain Richard A. Riddle, USAF, Hq USAF 

Captain Charles N. Dixon, USAF, TAC 

Major Jerrell W. Brooks, USAF, Hq USAF 

Mr. David E. Anderson, GS-14, AFGOA* 

Mr, Bernard Kornhauser, GS-14, AFGOA 

Marine Corps: Colonel Edward S, Fries, USMC, CMC, (AAM)* 

Colonel Thomas H. Miller, USMC, CMC 

CINCPAC : Colonel Harry S. LaSalle, Jr., USAF 

CINCPAC Hq* 

CINCPACFLT : Captain Theodore M. Smyer, USN, 

CINCPACFLT Hq* 

CINCPACAF: Colonel William T. Whisner, USAF, PACAF Hq* 

Major Homer N. Willett, USAF, PACAF Hq* 

CIA: Mr. J. Casey, GS-13, CIA* 

DIA: Captain Robert E. Adams, USN, DIA 

Commander James R. Parce, USN, DIA 

Lieutenant Scott S. Shenton, USN, DIA 

NSA : Mr. D. C. Lang, GS-14, NSA 

WSEG : Colonel Vito S. Pedone, USAF, WSEG* 

consultant or liaison representation 
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UNITS VISITED AND KEY PERSONNEL CONTACTED 


1. (C) During the period 19 February through 7 March 
19 j 7, the Chairman. Vice Chairman, and other selected 
members of the study group visited CINCPAC Headquarters 
and key personnel of the following operating units in 
Southeast Asia. The list of personnel contacted is not 
complete; it is intended, rather, to depict by repre- 
sentation the extent to which the experience and exper- 
tise of key personnel intimately involved with the 
question addressed herein has been sought by the study 
group. 


a. Tan Son Nhut (Saigon). South Vietnam. 7th AF 
Headquarters . 

(1) LGen Momyer, USAF, Commander, 7th Air Force 

MGen Graham, USAF, Vice Commander 

BGen Hendry, USAF, Assistant Chief of Staff 

BGen Dunham, USAF, Deputy for Operations 

BGen Philpot, USAF, Deputy for Intelligence 

EGen McGough, USAF, Assistant Deputy for 
Operations (Out of Country) 

Col Wallace, USAF, Assistant to BGen McGough 

Col Horn, USAF, Alpha Team 

Col Forbes, USAF, Bravo Team 

Col Anderson, USAF, Reconnaissance 

Col Widner, USAF, PACAF SEAOR Coordination 
Group 

Col Hageman, USAF, Assistant to Deputy for 
Operations 
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Coi Witry, U3AF, Electronic Warfare 

Capt Yates, USN, Navy Liaison to 7th AF 

LCol Krepnik, USAF , Tactics 

LCol Flaherty, USAF, MIGHT SONG Project 
Officer 

LCol Ritter, USAF, Alpha Team 
LCol Leiser, USAF, Alpha Team 
Capt Carraway, USAF, Special Security Officer 
(2) 46Qth Tactical Reconnaissance Wing 
Col Williams, USAF, Commander 

b. Seventh Fleet 

VAdm Hyland, USN, Commander, 7th Fleet 

c. Yank e e Station 

(1) USS ENTERPRISE (CVA(N)65) 

RAdm Mehle, USN, Commander (CTG-77*0) 

Capt Holloway, USN, Commanding Officer, 

USS ENTERPRISE CVA U065) 

Cdr Shipman, USN, Commander (CAV-9) 

Cdr Barie, USN, Commanding Officer (VA- 3 L-) 

Cdr Smith, USN, Commanding Officer (VA-56) 

Cdr Sherman, USN, Executive Officer (VA-56) 

Cdr Ryan, USN, Commanding Officer (RVAH- 6 ) 

Cdr Rough, USN, Commanding Officer (VF-92) 
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(2) '133 TICONDEROGA (CVA^lM 

Capt Miller, USN, Commanding Officer. 

USS TICONDEROGA (CVA-lM 

Cdr Phillips, USN, Commander (CAW-19) 

Cdr Conklin, USN, Commanding Officer (VF-191) 

Cdr Merchant, USN, Commanding Officer (VA-52) 

(3) USS KITTY HAWK (CVA-63) 

RAdm Richardson, USN, Commander (TF-77) 

Capt Pugh, USN, Commanding Officer 
USS KITTY HAWK (CVA-63) 

Capt Conaster, USN, Chief of Staff (TF-77) 

Capt Gorsline, USN, Operations Officer (TF-77) 
d . Danang Air Base. South Vietnam 

( 1 ) Illrd Marine Amphibious Force 

LGen Walt, USMC, Commanding General 
Col Doyle, USMC, Chief of Staff 
LCol Talbert, USMC, Officer in Charge TADC 
Maj McManus, USMC, MTDS Project Officer 

( 2 ) 1st M a rine Air Wing 

MGen Robertshaw, USMC, Commanding General 
BGen Owens, USMC, Vice Commanding General 

( 3 ) Iln d Marine Air Group 
Col Guss, USMC, Commander 
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'f!+) 

LCol Fleming, USMC, Commanding Officer 

(5) 6294th Security Squadron 

Ma,i Ardisaria, USMC, Commanding Officer 

(6) 166th Tactical Fighter Wing 
Col Rankin, USAF, Commander 

Col Randels , USAF, Deputy Commander 

Col Stanfield, USAF, Deputy for Operations 

t 

Capt Riley, USAF, Electronic Warfare Officer 

( 7 ) Tact i cal Air Control Center 
Col Williams, USAF, Commander 

Udorn Air Base. Thailand 

(1) 7th AF/llth AF (Thailand ) 

MGen Bond, USAF, Commander 

Col Hayes, USAF, Chief of Staff 
Cdr Buck, USN, Navy Liaison Officer 

(2) 4^2nd Tactical Reconnaissance Wing 

Col Shick, USAF, Commander (R-FAC and R-101) 

Col Kuhlmann, USAF, Deputy for Operations 

Col Kissiek, USAF, Deputy for Intelligence 
( EB-66C ) 

( 3 ) Ilnd Tactical Reconnaissance Souadron 
LCol Estes, USAF, Commander 
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( 4 ) gQth T actical Bgconna i ssance Sg as dr on 
LCol Stirling* USAF, Commander 
Maj Beverly, USAF, Tactics 

f . Utapao Air Base* Thailand 

( 1) 4258th Strategic Bomb Wing 
Col Farrar, USAF, Commander 

(2) 695th Combat Support Group 
Col Brock, USAF, Commander 

g . Kor at Air Base. Thailand 

( 1 ) 988th Tactical Fighter Wing 
Col Chairsell, USAF, Commander 

Col Johnson, USAF, Deputy for Operations 
Maj White, USAF, (WILD WEASEL) Operations 

( 2 ) 1974t h Communications Group 
Col Brown, USAF, Commander 
LCol Talbert, USAF, Operations 

h. Tak hl i Air Base, Thailand 

(1) ",55 th Tactical Fighter Wing 
Col Scott, USAF, Commander 

Col Broughton, USAF, Deputy Commander 
Col Hill, USAF, Deputy for Operations 

( 2 ) Tactical Reconnaissance Wing 

Col Gordon, USAF, Deputy Commander (EB-66B) 
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( 3 ) 332nd Tactical Fighter Squadron 
LCol Salmon, USAF, Commander 
( b ) 33J+ t_h Tactical Fighter Squadron 
LCol Gast, USAF, Commander 
(5) 333 th Tactical Fighter Squadron 
LCol Murphy, USAF, Commander 
i . Ubon Air Base. Thailand 

(1) 8th Tactical Fighter Wing 
Col Olds, USAF, Commander 

Col Garrison, USAF, Deputy Commander 
Col James, USAF, Deputy for Operations 
Maj Bloomcamp, USAF, Tactics Officer 

(2) BIG EYE Detachment 

LCol Peck, USAF, Commander 


0 . Guam 

^rd Air Division 
MGen Crum, USAF, Commander 
BGen Kline, USAF, Deputy Commander 
Col Johnson, USAF 
k. Okinawa 

Sobe Joint Processing Center 
Col Harr old, USAF 
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I • Fleet Intelligence Center Pacific Facility 
Cubi Point. Philippines 

Briefing by Officer in Charge and ail Division 
Chiefs 
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GLOSSARY OF CODE-NAMES 
ANNEX E TO APPENDIX A 


BARREL ROLL - 
BIG EYE - 

BIG LOOK - 

BLUE SPRINGS - 
BLUE TREE - 

CHARGER HORSE - 

COMBAT PROOF - 

COMBAT LIGHTNING 
COMMANDO LANCE - 

IRON HAND - 


Armed reconnaissance and strike 
operations in northern Laos. 

USAF EC-121 airborne early warning 
aircraft used for MIG warning and 
CHICOM border warning. 

USN EC-121 tactical electronic 
intelligence collection aircraft 
used for MIG/SAM warning. 

Photo reconnaissance program over 
North Vietnam utilizing drones. 

Pre and post strike photo recon- 
naissance program .to support 
ROLLING THUNDER operations. 

A Navy project to net, by rapid and 
secure communications, the Special 
Intelligence units aboard CTF 77 
vessels . 

Ground controlled radar bombing 
system (MSQ-77) used with USAF B-52 
and tactical fighter strike 
operations . 

USAF Tactical Air Control System 
to control air operations over 
North Vietnam. 

NSA ELINT/COMINT collection program 
utilizing USAF C-130 (previously 
called SILVER DAWN) and used for 
MIG/SAM warnings. 

USAF/USN armed reconnaissance and 
strike operations against SAM 
installations in North Vietnam. 
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IRON HQHS1 


PIRAZ - 


ROLLING THUNDER - 


SEEK DAWN - 


^ TEAM VALVE 


STEEL. TIGER 


TTGER HOUND - 


TROJAN HORSE - 


WILD WEASEL 


YANKEE STATION - 


YANKEE TEAM - 


YOGI BEAR - 


An NSA automated system by which 
Special Intelligence information 
wiLl be made available in near 
real time. To be netted with 
compatible USN/USMC/USAF systems. 

Positive Identification and Radar 
Advisory Zone (Also the term us ea 
to identify the CLG/DLG which per- 
forms the function in the Gulf oi 
Tonkin) . 

Air strike and armed reconnaissance 
program in North Vietnam. 

USAF automated facilities being 
installed in Thailand and South Vietnam 
as part of COMBAT LIGHTNING project. 

USN interim ship-shore HF secure voice 
program. 

Armed reconnaissance and strike 
operations in southern Laos. 

Air strike program in southeast Laos 
against troops, vehicles and supplies. 

High altitude (U-2) photo/ELINT 
reconnaissance operations. 

USAF tactical fighters (F-105F) _ 
configured with special electronic 
equipment for location and attach 
of active S A- 2/AAA radars. 

Geographic area of operations of 
naval forces in the Gulf of Tonkin. 

Photo reconnaissance program in_ 
support of air operations over Laos. 

An NSA equipment package to make 
Special Intelligence immediately 
available to operating forces. 
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BASIC CONSIDERATIONS 


A. (S) GENERAL 

1. Basic to any analysis of the U3 air campaign against 
North Vietnam is the consideration of several signifi- 
cant factors which have influenced U3 air operations to 
date and mus.t be expected to influence the formulation 
and conduct of future air operations; whether directed 
against the over-all threat from North Vietnam or 
against the specific threat posed by its air defense sys- 
. tern. 


2. These significant factors can be grouped into 
four categories. .The first involves a consideration of 
U3 military objectives, capabilities, andlogistic 
requirements for conducting the air campaign. The 
second encompasses an analysis of enemy capabilities and 
logistic requirements to nullify the effects of U3 air 
operations , and the influence of this additional enemy 
effort upon his capability to direct or support the 
insurgencies in South Vietnam and Laos. The third 
category involves consideration of the physical factors 
of the theater, including weather, terrain, hydrography, 
national boundaries, distances, and base locations. 

The fourth deals with the consideration of U3 national 
objectives and commensurate high level decisions 
regarding the intensity and scope with which the air 
war may be conducted. Following is a discussion of 
these four groups of basic considerations. 

B. (S) GROUP I - US MILITARY OBJECTIVES. CAPABILITIES. AND 
LOGISTIC REQUIREMENTS 

1. US Military Objectives . The objective of the US 
air campaign has been to cause Hanoi to cease its 
aggression in South Vietnam, and to make continued support 
of the Viet Cong insurgency as difficult and costly as 
possible. US policy has been to achieve this by steadily 
increasing military pressure against North Vietnam. Tasks 
to accomplish the objective are: 

a. Reduce or deny external assistance to North 
Vietnam. 
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b.' Disrupt and destroy In depth y.o?e 

that contribute most to support of che .gg- 
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a. The Gov^rnrer.t . The government, a communist 
dictatorship, exchanges recognition with and receives 
aid from the communist world. It seeks international 
recognition and unification of all of Vietnam under 
communist control through political/insurgent action. 

b. . Military Alliances and Agreements . Military 
alliances are prohibited under the 1954 Geneva 
Agreement; however, Communist China has openly 
stated that it is ready to assist in the defense 
of North Vietnam. Surface-to-air missiles, artil- 
lery, vehicles and communications equipment, as well 
as aircraft and naval craft, have been provided by 
communist bloc countries. Communist China and the 
Soviet Union provide military support and train both 
officers and NCOs of the North Vietnamese Armed 
Forces; including jet pilots. 

c • Agriculture. Economy and Lines of Communications 

( 1 ) North Vietnam is predominantly an agricul- 
tural country with about 80 percent of the labor 
force engaged in this activity. 

(2) The gross national product for 1965 was 
estimated at $1,639 billions (US) the equivalent 
of $92 (US) per capita. Major industries are 
food processing, textiles, machine building, 
mining and cement. Main import needs are petro- 
leum, machinery and equipment. 

(3) Total non-military aid during the period 
1955 to 1964 was $956.4 million (US). Of this 
amount Communist China supplied $457 million, the 
Soviet Union $369 million, and the East European 
Communist countries $130 million. Non-military 
aid received by North Vietnam during 1965 was 
about $150 million. 


(4) It is estimated that there are 566 route 
miles of single track, metergage ( 3*3 3 / 8 " wide) 

65 route miles of dual gage ( 3’ 3 3 / 8 " and 4 ' 8 £" ) 
and approximately 25 route miles of single track 
standard gage ( 4 1 8” ) rail lines. Of 7,000-8,000 
miles of highways, all are earth and gravel except 



B-3 


Appendix B 



for about 700 miles of all-season roads. lh - 1 * - 
are H 180 miles of inland waterway:;, el ybicb 
L yOoViil^' are navigable by shali ow-drai . r . L f ' 
steamer during high water 

about 900 miles are navigable p Th ' r ' 
are 13 ports; one principal (Haiphong), tvo 
secondary, and ten minor. 

(v) Th° NVN Merchant Marine consists of four 
cargo ships and two tankers, totaling 8,493 gross 
registered tons. The air transport fleet con- 
sists of 54 aircraft. There are 15 airfie 
believed to have been m use since 1964. Of the.e, 
10 have permanent surface runways a ? d If; h ave 
runways in excess of 4,000 feet in leng • 
of the airfields are currently unserviceable as 
a result of U3 air strikes. One additiona. <=.ir 
field is under construction. 

(6) Most lines of communication in North Viet- 
nam are subject to seasonal conditions. Only a 
small portion of the highways are of Ii have 

Construction, and tide and seasonal rainfall ha . 
a significant effect on inland waterways. 

d. flrm.ri Forces. * Total military personnel strength 
( in-country ) : 


Army 

Navy 

Air Force 
Security Forces 


358,600 

2,500 

3,700 (estimated) 

16,600 

381,300 


(1) Army . Army personnel strength in-country 
is 358,600. Additionally, there are an estimated 
61 610 NVN Army personnel in Laos and South v let- 
nam. North Vietnam is organized into 10 infantry 
divisions (in-country), one artillery division, 
one AAA division, four infantry brigades, eight 
independent infantry regiments, one armored regi- 
ment, 80 AAA regiments, and 25-30 SA-2 battalions. 

-Source: DIA Southeast Asia Military Fact Book 
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(2) Navy . Navy personnel strength is 2,500. 

The NVN Navy inventory consists of, 36 torpedo 
and patrol boats plus 25 service craft. 

(3) Air Force . Air Force personnel strength 
is estimated to be 3,700, including cadre ele- 
ments and trainees. The NVN Air Force has a total 
of 232 aircraft. The aircraft inventory includes 
124 jet aircraft, of which 113 are fighters, 
eight light bombers, and three trainers; and 109 
prop aircraft, of which 54 are transports, 26 
helicopters, and 29 trainers. About 32 MIG 15/I7s 
and two IL-28s are dispersed in China. 

(4) 5urface-to-Air Missile Defense . All of the 
vital areas of North Vietnam in the Red River delta 
and the populated coastal regions south to the 
18th parallel are within the potential SAM envelope. 
There are about 25-30 SAM battalions presently in 
operation in North Vietnam. 

(5) Paramilitary Forces . The paramilitary 
forces (security forces of the Ministry of Public 
Security) has a personnel strength of 16,500. 

(6) Reserves . Reserve forces consist of: Armed 

regional militia with headquarters elements in 
each provincial capital and units in each district.; 
self-defense forces organized in government agen- 
cies and civilian industry for local security and 
air defense; and, a registered group — only par- 
tially armed, including overage, underage, and 
females--which has a potential reserve of about 
3,000,000. These units give support to AAA 
defense units. 

e * Military Aid . North Vietnam received the equiv- 
alent of over 31.200 million (US) in military aid 
during the period 1955-1966 from the following coun- 
tries: Communist China - $100-120 million, USSR - 

$1,100 million, and the European Communist countries 
about $10 million. 

f- Manpower Resources . Population: 17,895,000 as 

of 1 January ' 1966; males (ages 15-49), 4,146,000; 
physically fit, 2,110,000. The average number of 
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nid-wS^iopth 

s “ rt " - 111 ' 

„„ service- tM inception of 

Si a^&Krss^ » 

3st nations, chief *CW“ B ‘ and the cont inued^^ 
res °ur c es rom Vietnam to ^^f-^ur^effecti'/enesE , 

Tori crucial to the present ***£?£ Defense System, 
development and support System is depic - 

The growth of the NVN an 

at. TAB D. feulk of 

North Vietnam^ esources ing percentage of JW 

Packages V and VI. ® ted ln these two route 
national resources are j-o 
packages: 


Population 

Industry 

Agriculture 

Roads (mileage) 

Railroads (mileage) 

Air Force (OB) 

Naval (OB) 

Antiaircraft Artilx^ry 

3urface-to-Air Missiles 

r\ PPD Water Ports 
Railroad Rolling Stock 


60 % 

90-9 5 % 

65 % of rice 
85 % of other 
60 % 

75% 

100 % 

100 % 

75 % 

70 % 

80 % 

100 % 

75 % P luE 
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Additionally, all foreign aid passes thru this area 
and the majority of the military logistic base is 
located there. 

j • Targeting Against Enemy Resources 

.(1) The above listed resources can be resolved 
into target systems. One of several possible 
sequential gradings relating the worth and vul- 
nerability of NVN target systems and subsystems, 
is shown below r : 

LONG-TERM 

1 PORT FACILITIES a/ 

2 ELECTRIC POWER 

3 AIRFIELDS b/ 

4 TRANSPORTATION 

5 DIKES 

6 INDUSTRY 

7 DREDGES 

8 FOOD 

9 AIR DEFENSE 

10 RAIL FACILITIES a/ 

11 SAMs b/ 

12 STORAGE AREAS 

13 POL 

14 DAMS AND LOCKS 

15 RADAR b/ 

16 AAA b/ 

17 COMMAND AND CONTROL b/ 

18 BRIDGES a/ 

19 TELECOMMUNICATIONS 

(2) Several of these target systems have not 
been attacked and none of them have been attacked 
in their entirety. As a consequence, the enemy 
has had sufficient respite and resources exempt 
from attack to adjust to the shortages and dis- 
locations caused by US air operations. (TAB E 
is a graphic portrayal of authorized versus 
exempt target complexes in North Vietnam. ) 

(3) In this context, the ability of the enemy 
to obtain arms and munitions from outside sources 


SHORT-TERM 

ELECTRIC POWER 
PORT FACILITIES a/ 
TRANSPORTATION 
AIRFIELDS b/ 

DIKES 

DAMS AND LOCKS 
RAIL FACILITIES a/ 
INDUSTRY 
DREDGES 
AIR DEFENSE 
SAMs b/ 

RADAR b/ 

POL 

FOOD 

T ELEC OMMUNI CAT IONS 
STORAGE AREAS 
BRIDGES a/ 

COMMAND AND CONTROL 
AAA b/ 


a/ LOC subsystems 
b/ Air defense subsystem 
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has been of great importance* The importation of 
weapons over the rail lines from China and through 
deep water ports has been essential to continued 
enemy operations. 

(4) US forces are authorized to attack the 
northwest rail line from Hanoi to China over 
66 percent of its length and the northeast rail 
line over 62.5 percent of its length. 

D. CROUP HI - THE OPERATIONAL THEATER 

1. Geography . North Vietnam has an area of about 
63,000 square miles; approximately the size of the 
state of Washington. The greater part of the country 
is covered by rough mountains extending generally from 
northwest to southeast. West of the Red Riv^r, p*aks 
range from 7,000 to 10,000 feet in height, but else- 
where heights are generally less than 6,000 feet. The 
principal rivers follow the same northwest-southeast 
trend. The most significant feature of the non-moun- 
tainous region is the trangular Red River delta plain 
which measures about 100 miles from its apex on the 

tv!? R i V ? r to its mile long base forme d by the coast, 
ihis delta contains many watercourses. Coastal plains 
5 to 50 miles wide extend southward from the delta; 
these plains and the delta are mostly rice fields. 

Forests interspersed with scrub and grass are found 
on the mountains. Because of flooded rice fields and 
rugged mountains, vehicular movement away from the 
roads is impracticable almost everywhere; except during 
the dry season in marginal areas of the delta and the 
coastal plains and in some parts of the wider valleys. 
Movement for men on foot is believed to be slow. 

2. Climate. The climate is monsoonal, with a humid, 
hot and wet southwest season between May and September 
and a cool dry northeast season between October and 
March; however, in coastal regions a light continuous 
drizzle causing high humidity and poor visibility often 
occurs between January and April. The average annual- 
rainfall at Hanoi is 66 inches. During the southwest 
monsoon the maximum temperatures range between 75 degrees 
lanrenheit in the mountains and 90 degrees on the 
plains, and the minimum between 64 and 80 degrees 
respectively. During the northeast monsoon the corres- 
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ponding maxima are between 30 and 70 degree? and the 
minima between 40 and 35 degrees. 

3* Weather ♦ The weather in "Southeast Asia has a 
strong influence on military operations there. Of the 
two monsoons, the southwest monsoon has tne greater 
effect on over-all military activity since it brings 
heavy rains to most of the country between May and 
September; one exception is the strip of land east 
of the coastal mountain range in central Vietnam which 
remains dry. A transitional season occurs in March 
and April and again in October. The latter precedes the 
northeast monsoon which lasts from November through 
February, bringing rain to the coastal area and gradual 
dryness to the land mass west of the mountains. The 
Northeast monsoon has a particularly adverse affect on 
air operations in North Vietnam. The low ceilings and 
protracted periods of low visibility over the Red River 
delta inhibit air attacks and favor air defense of the 
area . 

4. Base Locations . The distance to major target 
areas in North Vietnam is shown at TAB F. 

5- Route Packages . The division of route packages 
in North Vietnam is shown at TAB G. 

E. (S) GROUP IV - US NATIONAL OBJECTIVES AND THE INTEN - 
SITY AND SCOPE OF THE AIR WAR 

1. The effectiveness of US air operations in North 
Vietnam has been limited largely by the selected inten- 
sity and scope of US operations and to a lesser extent 
by the opposing enemy capabilities and objectives. 

Vital portions of the enemy logistic system have been 
exempt from attack and other portions of the system 
have been attacked only in part and often against the 
least important elements. To the present time, the 
limits of US national objectives have precluded the 
execution of a systematic US tactical air campaign 
designed to break vital enemy target systems. These 
limits have reduced the effectiveness of US air oper- 
ations below that which could be obtained using t he same 
forces with broader objectives and a wider spectrum of 
targets. 
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2. Although US air operations have impeded the flow, 
the enemy has not been deterred from continuing the 
input of men and supplies into South Vietnam. The 
limited U3 national objectives with respect to North 
Vietnam, and associated humane instincts to avoid civil- 
ian casualties, have been used by the communists as an 
effective propaganda tool to further restiict US air 
operations. At. the same time, the enemy has taken 
advantage of U3 constraints to import and erect formidable 
air defenses. The United States is no w faced with this 
growing threat from the enemy air defense system and 

(1) possible significantly increased aircraft losses; 

(2) increased pressures, both foreign and domestic, to 
cease air operations in North Vietnam; and (3) the 
uncertain value of air interdiction in slowing the 
movement of enemy personnel and supplies into South 
Vietnam. 

3. It must be concluded that US tactical air oper- 
ations have not applied adequate and steady pressure 
against the enemy. Imposed restrictions have resulted 
in the inefficient use of tactical air and the enemy 
has turned US restraints to his own propaganda advan- 
tage. The United States has three broad alternatives 
regarding the air war in North Vietnam: 

a. Withdraw air operations against North Vietnam; 
in part or completely. 

b. Maintain present objectives, authority and 
constraints and increase the effectiveness of US 
air operations by technological improvements and 
improved use of existing equipment. 

c. Increase targeting authority to attack com- 
plete target systems and add technological improve- 
ments. 

4. Complete or partial withdrawal of air operations 
against North Vietnam would be a military, political 
and prestige defeat for the United States. Such action 
would facilitate the movement of enemy personnel, equip- 
ment and supplies into South Vietnam and would almost 
certainly increase total American casualties. Such 
action would shorten the enemy supply lines that are 
vulnerable to attack and reduce the area that he must 
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w Li.hiiraval cf air operation against North Viet- 
iKjm would rerun in an increase J.n the enemy' z capability 
to rupport attacks at. places and times of his choice. 
Consequently, it is by far the least desirable alter- 
native. 

5. The second alternative - maintaining present 
objectives, targeting authority and constraints while 
increasing the effectiveness of US air operations by 
technological improvements and by more intensive and 
effective use of existing equipments - would require 
no new or major decisions. This alternative assumes 
that improved use of US resources and technology can 
satisfactorily overcome the advantages that present 

US constraints afford the enemy. It also implies that 
within present constraints, the United States can pre- 
vent further growth in the effectiveness of the NVN 
Air Defense System and ultimately achieve the objectives 
of the air war. This alternative can be selected 
without corresponding readjustment of political factors - 
but it entails considerable military risks if the 
assumptions prove invalid. The WIGHT SONG Study 
Group explored the assumptions and potentialities of 
this alternative. It should be noted that technolog- 
ical and munition improvements recommended to support 
this alternative would have similar or increased 
value if the objectives of US air operations in North 
Vietnam were broadened. 

6. The third alternative - increasing targeting 
authority to attack complete enemy target systems 
(including all deep water ports and logistics systems) 
would be the most efficient method of applying mili- 
tary pressure on the enemy and of decreasing the total 
costs of US operations. This alternative would permit 
an intensive air campaign to (1) exact a full price 
from the enemy in return for his efforts to conquer 
South Vietnam; (2) reduce the effectiveness of his air 
defense -system; and ( 3 ) defeat his logistic system and 
consequently the military effort of North Vietnam. Dis- 
advantages could include a short term increase in air- 
craft losses and increased criticism of US actions. 

From a military standpoint, this course of action is 
the most desirable. A digest of concepts and recommen- 
dations of the Joint Chiefs of Staff regarding the air 
campaign, including increased targeting authority, is 
contained at Appendix C. 
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DISTANCES: BASE TO TARGET (NAUTICAL MILES) 


**^TARGET 

BASE*-*"- 

DONG 

HOI 

VINH 

THAN 

HOA 

HAIPHONG 

HANOI 

THAI 

NGUYEN 

UTAPAO 

550 

640 

690 

725 

660 

640 

TAKHU 

530 

620 

670 

705 

520 

500 

KORAT 

430 

520 

570 

605 

510 

490 

UDORN 

380 

470 

520 

555 

360 

340 

USON 

275 

365 

415 

450 

520 

500 

DANANG 

145 

235 

285 

320 

370 

390 

YANKEE 

STATION 

125 

290 

225 

245 

275 

305 

ACTUAL CVA 

OPERATING 

STATION/ 

90 

65 

100 

125 

160 

200 
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TAB G TO APPENDIX B 



ROUTE PACKAGES 
IN NORTH VIETNAM 



APPENDIX 


DIGEST OF CONCEPTS 
AND 

RECOMMENDATIONS 

OF 

THE JOINT CHIEFS OF STAFF 
REGARDING 

AIR OPERATIONS AGAINST NORTH VIETNAM 
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OVERVIEW 


The concepts and recommendations of the Joint Chiefs 
of Staff regarding air operations in North Vietnam have 
consistently supported the notional objectives for US 
participation in Southeast Asia as expressed in National 
Security Action Memorandum (NSAM 288) and subsequent 
documents of higher authority. In addition, these con- 
cepts and recommendations have embodied the axiomatic 
principles of military strategy including: suddenness of 

attack, division of the enemy's strength, timeliness of 
action, enemy's reactions, and quick and decisive achieve- 
ment of objectives. Intentionally, these concepts have 
represented escalatory actions with sufficient coercive 
impact to support strong political strategy in inducing 
the enemy to desist in the support of insurrection 
activity. ; Conversely, portions of the recommendations 
have been authorized for incremental implementation over 
the past two to three years vice the conceptualized plan 
period of two to three months. 
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22 Jan 64 JCSM-46-64: ’’ Vietnam^ and Southeast Asia 


Summary of Concent . The JCS informed SecDef that it 
was their view the United States must remove self- 
imposed restrictions and take stronger actions against 
NVN. "These restrictions while they may make our inter- 
national position more readily defensible, all tend to 
make the task in Vietnam more complex, more time-consum- 
ing and, in the end, more costly." They recommended 
that the United States "make ready" to carry out, among 
others, the following actions: 1) overfly Laos and 

Cambodia to whatever extent necessary to acquire opera- 
tional intelligence; 2) arm, equip, advise and support 
the GNV in its conduct of aerial bombing of critical 
targets in NVN and in mining the sea approaches to that 
country; 3) conduct aerial bombing of key NVN targets 
using US resources under VN cover, and with the GVN openly 
assuming responsibility for the bombings. 

Remarks . This paper was furnished to the SecState by the 
SecDef. In his 5 Feb 64 reply to SecDef, the SecState 
stated that he shared the views of the JCS in "that the 
focus of the counter-insurgency battle lies in SVN itself." 
He further stated, "that this war, like other guerrilla 
wars, is essentially political — an important fact to bear 
in mind in determining command and control arrangements 
in Vietnam . . . , that we must determine what the effects 
will be on the other countries in the area of any major 
action we take . . . ; that we must also determine with 
respect to any proposal action what we can realistically 
expect to achieve with that action, and balance that 
against the political and military risks attendant upon 
that action before reaching a decision." 
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2 Mar o4 JCSM-174-64: "Vietnam (U)" 


Summarvl of Concepts . The JCS submitted preliminary 
judgements to SecDef designed to exert increasing mili- 
tary pressure upon the government of North Vietnam to 
cease support of the insurrection in South Vietnam and 
Pathet Lao activities in Laos. They stated that, after 
analyzing the enemy's strengths, capabilities and vulner- 
abilities, they arrived at the following conclusions: 

a. US resolve and intentions to extend the war as 
necessary should be made clear immediately by overt 
military actions against the DRV. 

b. Military action should be. a part of a coordinated 
diplomatic, military, and psychological program directed 
at deterring the enemy and preparing the world for 
extension of the war. 

c. Preparations should be made for military actions, 
one in the form of a sudden blow for shock effort, another 
in the form of ascending order of severity with increas- 
ing US participation, the purpose of either being to bring 
about cessation of DRV support of the insurgency. 

d. .It is unlikely that a graduated program of mili- 
tary operations against the DRV with increasing US partici- 
pation 'Will provoke large-scale Chinese Communist inter- 
vention. 

i 

e. Initial actions should provide for overt US 
demonstrations, expansion of RVN activities, including 
FARMGATE operations into the DRV. 

f. Concurrently, preparations should be initiated 
for increasing the intensity of effort against the DRV 
by the US and GVN. 

Remarks . In his memorandum dated 21 Feb 64, SecDef has 
requested these views of the JCS as to a number of mili- 
tary uncertainties that must be resolved. He wanted them 



i 



for consideration before political decisions would be 
taken affecting a program, then being reviewed, designed 
to exert increasing military pressure upon the government 
of North Vietnam with a view to inducing that government 
to terminate its support and encouragement of the insur- 
rection in South Vietnam and curtail Pathet Lao activities 
in Laos. SecDef appreciated the fact that a detailed 
response may have required a longer time, but requested 
a preliminary judgment for consideration prior to his 
anticipated departure for South Vietnam about 4 March 64. 

In his 5 Mar 64 memorandum, SecDef stated: "Your 

comments and recommendations set forth in the references 
have been noted. They have been utilized by Assistant 
Secretary Bundy and Major General Anthis in their dis- 
cussions in the Vietnam Coordinating Committee. The 
matters you raised will be reviewed with Admiral Felt 
and the Country Team in our forthcoming conferences." 
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4 Mar 64 ■ JCSM-222-64: "Draft Memorandum for the President.’’ 

i Subject: "South Vietnam" 


Summary 'of Concept . The JCS, after review of the draft 
memorandum proposed by the SecDef, concurred with its 
recommendations, (listed below) subject to several com- 
ments including their conclusion that the recommended pro- 
gram to ’itself would not be sufficient to turn the tide 
against ;the Viet Cong in South Vietnam without positive 
action being taken against the Hanoi Government at an 
early date. They re-emphasized the program outlined in 
JCSM-174-64 of 2 Mar 64, subject: "Vietnam." (See above) 

Recommendations . 

"1. To make it clear that we are prepared to furnish 
assistance and support to South Vietnam for as long as 
it takes to being the insurgency under control. 


"2. To make it clear that we fully support the Khanh 
government and are opposed to any further coups. 

"3. To support a Program for National Mobilization 
(including a national service law) to put South Vietnam 
on a war footing. 

"4. To assist the Vietnamese to increase the armed 
forces (regular plus paramilitary) by at least 50^000 men. 

i 

"5- To assist the Vietnamese to create a greatly enlarged 
Civil Administrative Corps for work at province, district 
and hamlet levels. 

I 

"6. To assist the Vietnamese to improve and reorganize 
the paramilitary forces and to increase their compensation. 

”7. To assist the Vietnamese to create an offensive 
guerrilla force. 


"8. To provide the Vietnamese Air Force 25 A-1H aircraft 
in exchange for the present T-28s. 
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"7 . I ' provide the Vietnamese Army additional !'!- ii ‘ 
armor od personnel carriers (withdrawing the M-ll4s there,- . 
additional river boats, and approximately S5-1C million 
of other additional material. 

n 10. To announce publicly the Fertilizer Program and 
to expand it with a view within two years to trebling 
the amount of fertilizer made available. 

"11. To authorize continued high-level US overflights 
of South Vietnam’s borders and to authorize "hot pursuit" 
and South Vietnamese ground operations over the Laotain 
line for the purpose of border control. More ambitious 
operations into Laos involving units beyond battalion 
size should be authorized only with the approval of 
Souvanna Phouma. Operations across the Cambodian border 
should depend on the state of relations with Cambodia. 

"12. To prepare immediately to be in a position on 72 
hours' notice to initiate the full range of Laotian and 
Cambodian "border Control" actions (beyond those authorized 
in paragraph 11 above) and the "Retaliatory Actions" against 
North Vietnam, and to be in a position on 30 days' notice 
tc initiate the program of "Graduated Overt Military F-e*- 
zure" against North Vietnam." 


Remarks-. The 13 Mar 64 Draft Memorandum was sent in 

the President on 16 Mar 64, and approved by 
the President in a meeting of the National Security Council 
on 17 Mar 64. All agencies concerned were directed to 
proceed energetically with the execution of the recommenda- 
tions of that National Security Action Memorandum ( NSAM 2SS) . 
“ f subsequent memorandum ( JCSM-256-64) the JCS recommended 
that SecDef bolster the sagging program and "take the lead 
m energizing the actions which must be taken throughout 
the government." 
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' Jun • -4i JCSM-471-64. subject: "Objectives and Courses 

-,(• AcUon-Goutheast Asia (U)” and CM-T451-64, suDject: 
Comments' of the Chairman, Joint Chiefs of Staff, on JCSM- 
471-64 ! 


Fiiimmarv of Concept . This JCSM, which was an agreed JCS 
taper , i.ess the views of the Chairman, Joint Chiefs of 
Staff, recommended the following: 

a. i That in any national level discussions of action 
against iNorth Vietnam, precise delineations of both objec- 
tives and their supporting courses of action be sought. 

b. 1 That the United States prepare to accomplish 
through ^military actions, distraction of the North Vietnamese 
will and capabilities as necessary to counsel the Democratic 
Government of Vietnam (DHV) to cease providing support to 
the insurgencies in South Vietnam and Laos. 

c. That, as a lesser alternative, the employment of 
limited. military action against two target complexes (Vinh 
and Dien Bien Phu) be geared to demonstrating an early, 
sharp change in US outlook and determination. 

A subsequent memorandum by the Chairman (CM-1451-64) 
dated 5 June 1964, added a third pattern from among which 
the cho'ice could be made to initiate the attack on North 
Vietnam. This was a compromise between the JCS all-out 
and demonstrative attacks. It was the recommendation of 
the Chairman; however, he also recommended, since he felt 
■chat it’ was highly probable 1 that political considerations 
would incline the responsible civilian officials to ask 
for the demonstrative attacks, that the JCS be asked to 
develop a strike plan based on such a decision. 

Remarks . In his 10 June 1964 memorandum to the CJCS "that 
the Joint Chiefs of Staff be asked to develop a strike 
plan based upon demonstrative strikes against limited 
military targets." The first reprisal attacks were executed 
on 5 A\ig 64 and 8-11 Feb 65 • 
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5 Jun 64 JCSM-439-64, subject: ' ’* Initial Low-Level 

Reconnaissance 9P er aticn into North Vietnam" 


Summary of Concept . This paper recommends that high 
priority, iow-level reconnaissance over North Vietnam 
be conducted as soon as possible at maximum effort. 

Maximum effort is defined as 22 initial daylight sorties 
over five key routes feeding into Laos followed by repeti- 
tive coverage to maintain meaningful surveillance of 
supply and infiltration activity along these routes. It 
also includes night photography of selected targets on 
an infrequent basis. 

Remarks . SecDef noted the.JCS recommendation in his 
15 Jun 1964 memorandum and directed that the plan be kept 
in readiness to be carried out on short notice. After 
subsequent recommendations low level reconnaissance over 
NVN was initiated on 10 Mar 65. 




JCSM -729-64: 


"Target Study - IJVN (S)" 



24 Aug 64 


Summary of Concert . The JCS provided SecDef with a list 
of targets 11 considered most critical to the DRV support 
of insurgency operations, DRV military capabilities, and 
industrial output. The purpose of air attacks . against 
these targets would be to cause the DRV to desist from 
supporting the Pathet Lao (PL) and Viet Cong (VC) and 
to reduce the will and capability of that Government to 
renew any such support." Targets were grouped into five 
basic categories: 

j Category A - Airfields. 

Category B - Lines of communications 
(bridges;, railroad yards, and shops). 

; Category C - Military Installations 

(military bar racks /headquarters, ammunition depots, POL 
storage,' supply depots, communications facilities, and 
port facilities) . 

1 Category D - Industrial Installations. 

Category E - Route Armed Reconnaissance. 

The JCS stated that CINCPAC had been directed to 
develop 'and submit strike plans for four patterns of 
attack in ascending order of severity against NVN. They 
indicated that if the decision was made to strike a major 
blow against NVN, time could be reduced "by deploying 
additional tactical fighter squadrons (US Air Force and 
US Marine Corps) and an additional CVA group" and 
utilizing SAC forces listed in the JSCP for contingency 
plans. ; 

From; a military viewpoint, the JCS considered "that 
the most effective application of military force will 
result from a sudden, sharp blow in order to bring home 
the penalties for violating international agreements and 
the intent of the United States to bring a cessation of 
DRV support of the insurgency in Laos and the RVN." 


The JCS pointed out that where feasible, leaflet 
missions could be flown to warn civilians. 
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Remarks . On 31 August 1964, SecDef acknowledged receiDt 
of the Target Study and posed questions on the following: 

a. The sufficiency of ordnance and POL stocks in 
PACOM to deal with the upper scale of action within the 
DRV/CHICOM capability, after conducting a full-scale 
air campaign against the military and industrial targets 
in NVN. 

b. The economic and military effect upon NVN of 
various patterns of air strikes. 

c. Courses of action to be taken if the objective of 
air attacks against the DRV will and capability were not 
attained. 

The JCS provided answers ( JCSM-934-64) of Nov 64 to 
SecDef s questions as follows: 

a. A preliminary estimate indicated sufficient 
ordnance and POL stocks would be available to initiate 
upper scale actions with support until resupply would 
be effected. A follow-on memorandum ( JCSM-955-64; 
summarized below) would give more precise answers. 

b. The capability of the DRV to provide material to 
the PL and VC at present levels would be reduced by 
air_ strikes against the targets in NVN. Should there be 
a significant increase in present levels of support, air 
strikes would have a greater effect of DRV capability to 
support, and as the level and intensity of air strikes are 
increased, they would significantly reduce DRV capability 
to support large-scale military aggression against Laos 

or RVN. 

c. Additional actions that could be taken include 
restrikes , striking new targets, naval actions, uncon- 
ventional and psychological operations, extension of 
armed recce, amphibious/airborne lodgements in DRV, and 
assuming a strategic posture in Southeast Asia to deter 
enemy reaction and to ensure readiness for escalation. 
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:.ui ..'■fjuoritly attacks were made onna limited number of 
t.;i r ’« • i :: j of the five classes as follows: 


a. Airfields 30 Apr 6 5 (RT 13) 

b. LOC Interdiction 2 Apr 65 (RT 9) 

c. Military Facility 2 May 65 (RT 5) 

d. Industrial Facility 30 Apr 65 (RT 13) 

e. Armed Reconnaissance 19 Mar 65 (RT 7) 
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26 August 1964 JCSM-746 -64, subject: "Recommended 

Courses of Action - Southeast Asia." (U) 


Summary of Concent . This memorandum was developed with 
consideration for the reviews of CINCPAC and Ambassadors 
Taylor and Unger on objectives and courses of action in 
Southeast Asia. The DIA assessment (7 August 1964) of 
Asian communist capabilities and probable courses of 
action following the 5 August retaliatory attack on North 
Vietnam was also considered. In recommending courses of 
action for increased pressures on NVN, the JCS indicated 
that more direct and forceful military actions would be 
required, including "air strikes and other operations 
against appropriate military targets in the DRV. " The 
JCS advocated the immediate adoption and implementation of 
such a program which might be purely VNAF; VNAF with US 
escort to provide protection from possible employment of 
MXGs ; VNAF with US support in the offensive as well as 
the defensive role; or entirely US. The precise combina- 
tion to be determined by the effect we wish to produce and 
the assets available. 


Remarks . On 25 August 1964, General Khanh, under pressure, 
resigned as President of the RVN. The JCS considered the 
situation as critical and demanding of increased actions 
against North Vietnam to provide the relief and psycho- 
logical boost necessary for attainment of the requisite 
governmental stability and viability. The Assistant 
SecDef (ISA) stated in his 28 August 1964 memorandum 
(I-3°5oo/64) that the JCS recommendations for future 
courses of action in Southeast Asia will be carefully 
considered in the then current interdepartmental policy 
auscussions and in forthcoming conferences with Ambassador 
Taylor. In addition, the Department of State was provided 
a copy of the JCSM. No other action occurred. 
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^7 Oct ^64 JCSM-902-64: 

Asia (U)" 


soutr.east 


Summary of Concept . In this memorandum to SecDef, the 
JCS proposed courses of action in support of a new 
military-political program 1 ' cn the basis that US with- 
drawal; from the RVN or Southeast Asia is not now an 
acceptable course of action." The JCS believed that 
"strong military actions are required now in order to 
prevent the collapse of the US position in Southeast 
Asia . "! 

Some of these courses were air actions against the 
1DRV. Their implementation was recommended to the "extent 
necessary to cause the DRV to cease support and direction 
of the' insurgency." They are: 

1. "Appropriate retaliatory actions to DRV /VC 
initiations. " 

\ t 2. "Low-level -reconnaissance probes of the DRV." 

>3- "Attack LOC in DRV in conjunction with air 
strike operations on nearby targets in RVN and Laos." 

■4.- "Air strikes against infiltration associated 
targets in DRV." 


■5* "Aerial mining of DRV ports" at Haiphong and 
Cam Pha. 

i 

■6. "Naval quarantine/blockade of the DRV (also 
applies to Cambodia)". 


7* "Attacks with increasing severity. 
DRV."; ’ 


targets in 


,8. "All-out air attack on the DRV." 

! 9. "Amphibious /airborne operations on the coastal 
areas -in DRV" to seize one or more lodgements. 

i 
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Specifically, the JCS recommended immediate imple- 
mentation of items 1 , 2 , and 3 with the remainder being 
subsequently implemented "as required to achieve US 
objectives in Southeast Asia." 


Remarks . On 29 October 1964, the SecDef, in a memorandum 
to the CJCS, stated that he noted the recommendations of 
the JCS and that they were 'given to the Department of 
State. He further stated that Ambassador Taylor's views 
would have to be quickly obtained "with respect to the 
specific JCS recommendations and their timing 11 so that 
his comments and those of the JCS could "be presented 
to the President very soon." No immediate action 
developed; however, reprisal strikes were executed in 
Feb 65 and the ROLLING THUNDER program, which was 
instituted in Mar 65, relate to recommendation 2., 3 ., 
and 4. 
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4 nov ! 64 JC3M-922-64: ” Recommended US Courses of 

Action in Relation to Viet Cong Attack on Eien Hoa 
Airfield, 1 November 1964 (£)" 


Summary of Concert . In response to the VC attack on US 
forces at Eien Hoa airfield, the JCS informed SecDef that 
this attack was "a deliberate act of escalation and a 
change of ground rules under which the VC have operated 
up to j now." The JCS stated that the time was "appropriate 
to undertake US military action to cause the Democratic 
Republic of Vietnam (DRV) to desist from their support of 
the Viet Cong/Pathet Lao (VC/PL) insurgencies," and they 
confirmed their oral recommendations of 1 November for 
such action. The JCS recommended a program of specific 
actions, including the following air operations against 
North; Vietnam: 

, 1* "Conduct low-level air reconnaissance of 
infiltration routes and of targets in North Vietnam south 
of Latitude 19 degrees.". 

| 2 . "Assemble and prepare necessary forces so that: 

I (a) Within 60 to 72 hours, 30 B-52s from Guam 
conduct a night strike on DRV target #6 (Phuc Yen airfield). 


| (b) Commencing at first light on the day following 

subparagraph (a) above, PACOM air and naval forces conduct 
air strikes against DRV targets #6 (Phuc Yen airfield) 


dgdu unv xargexs jfo ^nuc ten airfield) 
(daylight follow-up on the above night strike), #3 
(Hanoi Gia Lam airfield). #8 (Haiphong Cat Bi airfield), 
#48 (Haiphong POL), and #49 (Hanoi POL). 


concurrently with subtaragraoh (b) abov*. th* 
yietnamese Air Force ( VNAF) will strike DRV target #96 
'Vit Thu Lu barracks). ^ 

I (d) Combat air patrols (CAP), flak suppressive 
iire,> strike photographic reconnaissance, and search and 
rescue operations (SAR) are conducted as appropriate. 


SECRET 


c-is 


Append!:^? 


SECRET 


(e) The above actions are followed by: 

(1) Air strikes against infiltration routes 
and targets in the DRV. 

.. (2) Progressive PACOM and SAC strikes against 

the target's listed in the 94 Target Study." 

The JCS elaborated on these actions as follows: 

"The night B-52 strikes on Phuc Yen airfield as the 
first major military response is designed to destroy a 
major component of present and potential DRV air capability 
by use of an all-weather system. The specific strikes 
recommended for PACOM forces during the next daylight will 
destroy additional DRV capabilities, including facilities 
otherwise available for CHICOM re- inforcing actions, and 
set the stage for the follow-on US and VNA F operations. 

The recommended VNAF strike provides GVN participation 
and is within VNAF capability." 


R?marfrs . The SecDef (Memorandum of 13 Nov 64) provided 
? he JC 5 M t0 the De P artm ent State and stated 
vievs the JCS were "being carefully considered 
^ t 5 e ^ current interdepartmental deliberations concerning 
c °Y rses of ac<tion in Southeast Asia." No 
immediate action developed; however, low-level recon- 

THUNDFR C n -r* Wa S inst l}uted on 10 Mar 6 5 and the ROLLING 
Program, which started in Mar 65, attacked a 
limited number of the less important targets. 





14 i.'oy 1964 JCSK-955-64: ’’Courses of Action ir. 

C .u t hpa - 1 Asia ( T J) " 


Summary of Concert , At a White House meeting on 2 Nov 64, 
the J'CS were requested to examine the possible military 
reactions of .the DRV/CHICOM to US military strikes against 
NVN. | As a result, the JCS gave SecDef an analysis of 
"the ithreat and possible enemy reactions, our response to 
such 'reactions, and the preparatory measures which we 
should undertake prior to mounting an attack so that we 
could defer a CHICOM response or, failing that, respond in 
a timely effective fashion to any enemy initiative... 

The underlying objective remains that of causing the DRV 
to cease supporting and directing the insurgencies in RVH 
and Laos." 

i 

The JCS repeated their recommendations of 4 Nov 64 in 
relation to the attack on Bien Hoa airfield, stating that 
these recommendations "comprise an option equally 
applicable and available for immediate implementation 
in the event of other serious provocations in Southeast 
Aisa." After analyzing enemy courses of action, the 
JCS concluded that "Direct CHICOM military intervention 
would call for US military operations against mainland 
China . " 


Remarks . In his 17 Nov 64 memorandum, the SecDef noted 
the views of the JCS, stated that the Department of State 
had received a copy for incorporation of the views of the 
JCS in the Joint State - Defense report being prepared, 
and jthat the views of the JCS would be presented to the 
President concurrently with the Joint State-Defense 
report. No immediate military action resulted; however, 
see previous remarks. 
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18 Nov 64 JCSM-967-64: "Courses of Action in Southeast 

Asia (U) ” 


Summary of C oncent . As a result of a SecDef conversation 
with the CJCS on 10 Nov 64 concerning "a possible US 
program of actions in Southeast Asia comprising a con- 
trolled program of systematically increased military 
pressures against the Democratic Republic of Vietnam 
(DRV) applied in coordination with appropriate political 
pressures,” the JCS told SecDef ”It is desirable that a 
clear set of military objectives be agreed upon before 
further military involvement in Southeast Asia is under- 
taken.” They pointed out that their memorandum of 
14 November ( JCSM-955-64) set forth "their preferred 
courses of action to reverse the unfavorable trend in 
the Republic of Vietnam (RVN) and Laos with the objective 
of causing the DRV to cease supporting and directing 
the insurgencies in those countries. If a controlled 
program of systematically increased pressures was directed, 
the JCS recommended that the following objectives were 
appropriate: 


" a * Signal the willingness and determination of 
the United States to employ increasing force in support 
of national objectives with respect to RVN and Laos: 
namely, an independent and stable non- communist govern- 
ment in RVN and a free and neutral Laos under the terms 
of the Geneva Accords of 1962. 


b. Reduce, progressively , DRV support of the 
insurgencies in RVN and Laos to the extent necessary to 

Dim th f balance clearly in favor of the Governments of 
nvN and Lane; hv* 


. , Reduction of the amount of support available 

through destruction of men, material, and supporting 
i sc n 1 1 1 e s ; 


(2) Reduction of the amount of 
able through diversion of DRV resources 
homeland defenses and alerts; and 


support avail- 
to increased 
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I (3) Reduction of the rate. of delivery of the 
ovailable support through destruction of bridges and other 
LOC choke points; staging facilities and transport-: and 
through interruption of movements by attacks on selected 
fixed .targets , armed route reconnaissance, raids, ana 
waterborne interdictions. 

i"c. Punish the DRV for DRV- supported military 
actions by the Viet Cong/Pathet Lao (VC/PL) against the 
Governments of RVN and Laos, -including the US casualties 
which | have resulted from those actions. 

j"d. Terminate the conflicts in Laos and RVN only 
under conditions which would result in the achievement 
of US 1 objectives . " 

The JCS also recommended a controlled program of 
"systematically increased" military pressures against 
North; Vietnam, consisting of "sequential actions," 
"reprisal actions," and "collateral actions." The 
sequential actions included the following air operations 
against North Vietnam: 

"Conduct low-level reconnaissance probes of infil- 
tration associated targets near the Laos border in the 
DRV and attack LOC in DRV near the Laos border and the 
DMZ. i 


"Expand the reconnaissance coverage of the DRV with 
extension to Cambodia if necessary, and conduct air 
strikes against infiltration-associated targets in the 
DRV (Phase 1-13 targets south of the 19th parallel, 
followed by Phase II - l4 targets north of the 19th 
parallel) . 

i 

i 

"Conduct aerial mining of DRV ports, initiate a 
naval; quarantine/blockade of the DRV, and attack, with 
increasing severity, targets in the DRV. 

"Conduct air strikes against remaining military and 
industrial targets in the DRV. Targets are as contained 
in '94 Target' list ( JCSM-729-64) . " 
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The reprisal actions included ''those actions already 
recommended' by the JCS on 4 and 14 November. The 
collateral actions provided for deployments to support 
the above actions. 


.Remarks . The SecDef, in memorandum on 21 Nov 64, noted 
the views of the JCS and stated that the JCSM was sent 
to the Department of State to be included along with 
JCSM-955-64 in interdepartmental studies of the subject. 
No immediate action developed; however, see 4 Nov 64 
remarks. In a subsequent memorandum (JCSM 1005-64 of 
1 Dec 1964) the JCS stated that this program of systemat- 
ically increased pressures should be implemented about 
15 December 1964 and completed in two to three months; 
however, the program has been extended over two years 
during which time some actions have not yet been taken. 






! 

?;• K ov C»4 v GSM- 982-64 : " Courses ?_cf Action in 

Southeast Asia (U)" 


Summary of Concent . The JC3. commenting on a draft of 
"Courses of Action in Southeast Asia" prepared by the 
National Security Council Working Group, stated to 
SecDef that they "understand established national 
policies include as objectives in Southeast Asia a stable 
and independent noncommunist government in the Republic 
of South Vietnam (NSAM 288 of 17 Mar 64), and a 
stabilized situation in Laos which conforms to the 
Geneva Accords of 1962 (NSAM 249, 25 Jun 63). They 
consider these objectives to be valid and essential to 
maintaining the US security position world-wide. They 
further consider that the best probability of success in 
attaining these ends will be afforded by achieving the 
prerequisite objective of causing the cessation of 
'North Vietnamese ( DRV) ‘ support and direction of the 
insurgencies in RVN and Laos. Early implementation of 
political and military actirons designed to achieve 
these objectives, in addition to continued aggressive 
programs in SVN, offers the greatest assurance of 
success. " 

Tne JCS examined five courses of action open to the 
US in .Southeast Asia, and recommended the implementation 
of the following course of action as offering the "best 
probability of attaining the stated objectives." 

i 

; "Undertake a controlled program of intense military 
pressures against the DRV, swiftly yet deliberately 
applied, designed to have major military and psycho- 
logical impact from the outset, and accompanied by 
appropriate political pressures. The program would be 
undertaken on the basis that it would be carried through, 
if necessary, to the full limits of what military actions 
can contribute toward US national objectives; it would be 
designed, however, for suspension short of those limits 
if objectives were earlier achieved. The military 
program for this course of action is the program recom- 
mended in JCSM-9 55-64. dated 14 November 1964." 

i 


-sens^t: 


SECRET- SENSITIVE 
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Remarks . The SecDef acknowledged' receipt of the JCSM 
on 30 Nov 64 and stated that it had been provided to the 
Department of State for utilization by the National 
Security Council' Working Group (NSCWG). No immediate 
action developed; however, see 18 Nov 64 remarks. 




-♦> tijjc/l 



;;LT:arv of Concert * Considering that the bombing of t 
Link BOQ was "a deliberate act aimed directly at US 
,orces!in South Vietnam," the JCS recommended "that a 
reprisal attack be executed immediately on DRV Target 


Number j 36, Vit Thu Lu Army barracks," with the attack 
primarily "a US operation." 


he 


Remarks . This action was disapproved by "highest levels" 
by message (SEC STATE Washington, D. C. 292253 2 Dec). 




il Feb 1965 JCSM-100-65 : "Courses of Action-Southeast 

Asia - First Eight Weeks (S) M 


Summary of Concept . The JCS recommended an "eight weeks 
program of attacks against DRV targets." The program, 
"primarily a plan for air strikes," would be confined 
generally to "targets along Route 7 and south of the 
19th parallel, "and employ "both RVN and US forces." 

It was anticipated tha - : "initial overt air strikes" 
would be as "retaliation in response to a provocative 
act by Viet Cong or DRV forces against US or RVN person- 
nel or installations" and that "successive overt opera- 
tions to provide sustained pressures and progressive 
destruction will be continued on the plausible justifi- 
cation of further provocations, which on the basis of 
recent past . experience seem quite likely to exist." 

The JCS believed that "as the program continues the 
realistic need for precise event-association in this 
reprisal context will progressively diminish." They 
anticipated that such a program would bring about 
response from NVN, Communist China and the Soviet Union 
varying from the use of propaganda, to defense, to 
overt aggression in SVN, though the JCS believed that the 
Chinese Communists "would be reluctant to become directly 
involved in the fighting in Southeast Asia." The JCS 
a ^ S ?j COns ^ ere ^ "that the probable Soviet response • . , 
would consist both of a vigorous diplomatic and propa- 
ganda effort. to bring the United States to the conference 
Vietnam"" th ® provision of military support to North 


It was the opinion of the JCS that this Drogram 
wouxd demonstrate t: the DRV that continuation of its 
direction and support of insurgencies would lead 
progressively to more serious punishment. If the 
insurgencies were to continue, with active DRV support, 
5f ainst the DEV wou iti be extended with inten- 
siiied efforts against targets north of the 19th parallel. 
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Remarls . The program as recommended 'ey the jC3_v as 
not favorably acted upon. The targets eventually were 
struck as a result of* subsequent recommendations. 

This program was recommended by the JCS after it became 
apparent that none of their previous recommended 
programs would be adopted, it is significantly Reduced 
in scope and .intensity from previously recommended 
programs. 


:R^T- SEI-ISL/fvE 


|SEC£_ 
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27 May 1965 JCSM-415-65: "Air" Operations against 

North Vietnam (U) M 


Summary of Concert . The JCS informed SecDef that they 
•Considered "that the introduction of an offensive 
bomber (IL-28) capability into North Vietnam adds a 
new dimension to the situation in Southeast Asia for it 
gives the DRV a markedly greater capability to undertake 
offensive air action against US forces and against all 
targets in the Republic of Vietnam." They added: 
"Although the offensive bomber aircraft introduced are 
few in number, the threat they pose is significant when 
the potential targets, such as the airfield at Da Nang, 
are considered." 


On 19 April, SecDef had expressed the desire that he 
be kept informed "of the readiness status of the surface- 
to-air missile ( SAM) site 15 miles southeast of Hanoi." 
The JCS provided him with the following information: 


"Within^this past week > this site has attained a 
state of readiness whereby it can become operation at 
any time. If not neutralized, this SAM site, estimated 
to be the first of fbur-five (three sites are now 
identified) in an arc protecting the Hanoi-Haiphong 
complex, will become a threat to ROLLING THUNDER and US 
reconnaissance operations. The arc, if completed 
would pose a serious threat to all air operations’in an 
area approximately 80 x 125 miles around Hanoi . . ." 


Of tbe T? S 3R/S?r d ?U d " the neutralization and elimination 
£ . 14-28/MIG threat and the SAM site to be a matter 

of military urgency." They had considered the "political 
lactors and policy considerations which might weigh 
against the US course of action discussed herein." They 
that in .^ is instance, military considerations 

against the that the P roposed ai r operations 

^ninfrL th IL - 28/ MiG threat and the SAM site should be 
approved now in order to permit timely action " The JCS 
recommended that SecDef approve a message which wou!d 
authorize CINCPAC and CINCSAC to conduct attacks to: 
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j-i. Neutralize/eliminate the Phuc ‘fen ll-?z/ M’J 

i.hr-o-i 1 1 


jb. Destroy the SA-2 site SE of Hanoi. 

!c. Destroy any military aircraft which may have 
deployed to other airfields in NVN as well as POL storage 
associated with the major jet capable airfields in the 
Hanoi/Haiphong area." 


Remarks. The JCSM, recommendations, which were brought 
to the ; attention of the President, were disapproved by 
the SecDef by memorandum on 15 Jun 65 for the follow -tie 
reasons: " 6 


a. Ambassador Johnson, with General Westmoreland's 
concurrence, recommended against it. 

. b* The Intelligence community estimates indicated 
It that the enemy would employ the" 

IL-2oSj in offensive actions. 

i 

. 4 . 2 ‘ The Hanoi SA-2 sites had not yet interf erred, 
with the air campaign. 


c^iw? 1 Jun 6 f • the JCS » after review of the 15 Jun 65 
SecDef memorandum, agreed to the preparation of a 
response- type paper (JCSM-498-65 below). 

The| only military action which developed from these 
recommendations occurred after the 24 Jul 65 shootdown 
of an r-4c by a SAM - the SA-2 sites were authorized fo^ 
a special strike on 27 Jul 65. 


I 


I 




11 Jun 65 JCSM-457-65: "US/AllFsd. Troop Deployments 

To South Vietnam (SVN)(S)" 


Siimmarv of ConceDt. The JCS reaffirmed their recom- 
mendations of 2 7 May 65 (JCSM-415-65 above), recommended 
increased deployments and further stated that in addi- 
tion to the subject deployments, the Joint Chiefs of 
Staff considered that air action against North Vietnam 
should have been intensified to include increased armed 
reconnaissance of LOCs and strikes against militarily 
important targets. Such action, they said, was necessary 
to reduce DRV capabilities to support the VC and the 
PAVN to punish the DRV, and to further establish US intent 
to prevent a communist seizure of SVN. 

Remarks . No immediate military actions along the lines 
of these recommendations against NVN developed. 
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JCSM-496-65 : 


'’Air Actions sA a a ins t 


North Vietnam 


Summary of Concept . The Joint Chiefs of Staff carefully 
considered the military threat created by the SAM sites/ 
MIGs/IL-28s and re-evaluated the political and military 
risks involved both in attacking and in not attacking 
them. : They concluded that the threat to our forces was 
such that the risks attendant upon positive action had 
to be 'accepted. The Joint Chiefs of Staff reiterated 
their concern that failure to take timely action against 
a known threat would be difficult indeed to explain 
were the enemy to launch successful air operations from 
his then present posture. From a military point of 
view, jit would have been desirable to eliminate both 
the SAM sites and the hostile air threat concurrently. 

If this course of action was politically unacceptable, 
the Joint Chiefs of Staff recommended destruction of 
the SAM sites as they neared operational status in order 
to permit greater freedom of target destruction and high 
level 1 reconnaissance in the Hanoi area. 

Remarks . SecDef met with the JCS on this paper on 28 
June.; The JCS were asked to provide answers to question 
posed! regarding expected attrition; that is, comparative 
costs 1 , attrition rates and alternatives with supporting 
rationale. These were provided on 3 Jul 65* 

The 24 July 65, an F-4c and crew were lost and three 
additional F-4Cs in the flight suffered major damage 
from one or more SAM sites. 

j 

The JCS directed CINCPAC to attack the two suspected 
SAM sites on 27 Jul 1965 and on 11 Aug 65 authorized 
armed! reconnaissance attacks to seek out and destroy 
sites, within the recce area. 

On’ 12 August 1965, however, the Joint Chiefs of Staff 
were notified that their over-all recommendations would 
not be favorable acted upon. 


I 
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6 Aug 65 JCSM-608-65: '’Blockade and Aerial Mining Study (U) 


Summary of Concept . This study, made in response to 
National Security Action Memorandum (NSAM 328), states 
that "effective maritime control measures, if accompanied 
by sustained air interdiction, thus appear to afford a 
significant means of applying pressure across the board 
against DRV LUCs . . . which contribute to the capability 
of the DRV to support the Viet Cong insurgency in South 
Vietnam." The JCS recommended "aerial mining of the 
approaches to the ports of Haiphong, Han Gay, and Cam Phu 
in the DRV" with minor ports added as required. They 
recommended complementary increased interdiction against 
high density LOCs north of the 20th parallel. 

Remarks . The DEPSECDEF, stated in his 18 Aug 65 memo, 
that the study was given to the Department of State for 
political assessment and would, thereafter, receive con- 
sideration for future military action. The first river 
mining action occurred 12 March 1967* 
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17 Aug 65 


r Vietnam (U)" 


.;CSK-652-65: "Concept =-ft 


Summary of Concept . To support the national objective 
in Vietnam (NSAM-288) of securing a "stable and independ- 
ent noricommnnist government; the JCS recommended the 
following US basic strategy: intensify military pres- 
sure on the DRV by air and naval power; destroy sig- 

nificarit DRV military targets, including the base of 
supplies; interdict supporting LOCs in the DRV; interdict 
supporting LOCs in the DRV; interdict the infiltration 
and supple routes into the RVN; improve the combat effec- 
tiveness of the RVNAF; build and protect bases; reduce 
enemy reinforcements; defeat the Viet Cong, in concert 
with RVN and third country forces; and maintain adequate 
forces I in the Western Pacific and elsewhere in readiness 
to deter and to deal with CHICOM aggression. By aggres- 
sive and sustained exploitation of superior military 
forces ^ the United States/Government of Vietnam would 
seize and hold the initiative in. both the DRV and RVN, 
keeping the DRV, the Viet Cong, and the PL/VM at a 
disadvantage, progressively destroying the DRV war- sup- 
porting power and defeating the Viet Cong. The physical 
capability of the DRV to move men and supplies through 
the Lao Corridor, down the coastline, across the DMZ, 
and through Cambodia must be reduced to the maximum 
practical extent by land, naval, and air actions in 
these areas and against infiltration-connected targets. 
Finally, included within the basic US military strategy 
must be a buildup in Thailand to ensure attainment of 
the proper US-Thai posture to deter CHICOM aggression and 
to facilitate placing US forces in an advantageous logis- 
tic position if such aggression occurs. 

Remarks . On 11 Sep 65, the SecDef acknowledged receipt 
of, and agreement with, the "Concept for Vietnam" and 
stated further agreement "that recommendations for 
future' operations in SEA should be formulated" and sub- 
mitted for individual consideration as they are developed 
He sent a copy of the memorandum to the Department of 
State jand the White House for use in future deliberations 
No immediate military action over and above the ROLLING 
THUNDER program developed. 




Sep 65 JCSM-670-65: "Air Strikes Against North Vietnam (U) 


Summary of Concept * The JCS recommended a program of 
air strikes to be undertaken as a matter of urgency, 
giving military reasons why the program should be 
initiated^ and setting forth a concept of operations. 
Targets included: 

"a. The Phuc Yen Airfield installation, includ- 
ing the aircraft thereon. 

b. The rail, highway, and waterway routes and 
traffic between Hanoi and Haiphong. 

c. The rail, highway, and waterway routes and 
traffic between Hanoi-Haiphong and south China. 

d. POL storage facilities at Haiphong. 

e. Those SAM installations and other anti- 
aircraft defenses which pose a threat to the above 
air operations." 

The JCS stated that: 

"Failure to initiate air operations against North 
Vietnam now as recommended herein to support the over- 
all strategy for Southeast Asia would result in increased 
US commitments, costs, and casualties and increasing 
risk to the security of major elements of US and SVN mili- 
tary forces and facilities. Each day's delay produces 
increased enemy capability which will have to be destroyed 
eventually at an increasingly higher cost to the United 
States. " 


The JCS requested "that their views be brought to the 
attention of the President without delay." 


g emarks ^e DEPSECDEF, on 4 Sep 65, posed questions 
to the JCS regarding the US preparations, ability to, 
and anticipation of a NVN strike against US/SVN forces. 
He also asked if the JCS thought it advisable to seek 
the views of the Board of National Estimates or the 
judgment of Ambassador Taylor and General Westmoreland 
prior to. the rendering of decisions on this pacer. The 
answers were submitted on 11 Sep 65 (JCSM-686-65 below). 



C-35 


Appendix C 


L 


L 


L. . 


I 


r 




Authorization tc strike from Phuc^Yen airfield has 
not yet 1 been granted; however, in the NE area, the LOCs 
were initially attacked on 17 Sep 65, some SAM sites 
1 Oct 65, and parts of the major POL on 29 Jun 66. 





11 Sep 65 JCSM-656-65 ♦ "Air Strikes 

Vietnam - JCSM-670-65 (U)" 




Against Worth 


Summary of Concert . The JCS answered questions posed 
by DEPSECDEF about their recommended program of air 
strikes of 2 September 1965. They reiterated the 
urgent military necessity for the program, in view of 
the importance of this matter to the conduct of the 
war, minimizing the risk to major forces and facili- 
ties and preventing casualties. The JCS reiterated their 
recommendation that these proposed air strikes be author- 
ized now for immediate execution. 

Remarks . By memorandum, on 15 Sep 65, the SecDef informed 
the JCS that he was "not persuaded by the reasoning of 
JCSM 670-65 that the military advantages the Joint Chiefs 
of Staff state would flow from the proposed strike effort 
outweigh the military and political risks involved in 
implementing the proposal." He added that a "new up-to- 
date Special National Intelligence Estimate" would be 
obtained to determine the likely DRY, Chinese and Soviet 
military reactions to a program of the magnitude, timing 
and scope recommended by the JCS. This est ima te would 
also evaluate the effect of the strike program on the 
effort within South Vietnam. 

In addition, he stated that the JCS "should make 
recommendations with respect to any further intensifi- 
cation of air defense and early warning capability required 
to properly defend South Vietnam and our forces there." 

See previous remarks re military actions in response 
to the recommendations. 
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1 Jan 66 JCSK-5-66: "JCS Basic Rui.es cf Engagement * 

Southeast Asia (U)" 


Summary' of Concert . The JCS submitted revised rules of 
engagement for SE Asia in order to provide clear, concise 
regulations which could be observed by engaged forces 
with minimum likelihood of mistakes through misunderstand- 
ings arid misinterpretations. Among other changes, the 
JCS proposed a revision of the definitions of ’’hostile 
aircraft" to include "hostile aircraft as may be encountered 
over Cambodia," and a provision for "immediate pursuit of 
hostile forces in/over Southeast Asia." Authorization 
for pursuit into Cambodian territory, seas and air spaces 
did not include authority "to attack Cambodian forces, 
except i in self-defense," or "to conduct air or artillery 
operations against populated Cambodian areas." The JCS 
proposed removing the restriction against pursuit into 
CHICOMjair space and seas, stating: 

l 

"The removal of this restriction is considered 
essential at this time in light of the increasing CHICOM 
MIG threat in order for our forces to. exercise their 
legitimate right of self-defense. Provisions also are 
required now for the likelihood that other hostile air 
forces | will utilize CHICOM bases as a sanctuary." 

Remarks . See remarks associated with JCSM-295-66 below 
dated 9 May 66. 
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8 Jan 66 JCSM-16-66: "Air Operations- Against North Vietnam (U)" 


Summary of Concept . The JCS informed SecDef that air 
strikes against NVN were "an essential complement to 
US/Free World military operations in South Vietnam" and 
that the direct pressure of these air strikes was "a 
principal means of persuading the DRV to cease its sup- 
port and direction of the insurgency in SVN." They 
added that "the present stand-down contravenes that pur- 
pose and greatly weakens US negotiating leverage." The 
JCS recognized "the merits of peace offensives, especially 
with respect to their impact on US and world opinion," 
but stated that experience "cautions against the sub- 
stantial risk in an all-out effort for negotiation during 
a stand-down." They added: 

"The Joint Chiefs of Staff consider the early 
resumption of offensive air operations essential if we 
are to avoid a misinterpretation of US resolve in South- 
east Asia, redress advantages accruing to the DRV from 
the stand-down; and enter into meaningful negotiations 
from a position of strength. The Joint Chiefs of Staff 
therefore recommend that a policy decision be taken now 
to terminate the stand-down of offensive air operations 
against the DRV 48 hours subsequent to Shelepin’s return 
to Moscow from Hanoi, by which time the Soviets would 
have had opportunity to communicate to us any substantive 
results of his visit."’ 

Remarks . SecDef acknowledged receipt of the JCSM on 
19 Jan 66 and stated that a copy had been forwarded to 
the SecState. Air operations were resumed against North 
Vietnam on 31 Jan 66. 
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It Jan c6 JCSM-^+i-66 : 
Vic-tnam' (NVN) (U)" 



! 

Summary of Concept . After a review of the air strike 
program against *N, the JCS informed SecDef that the 
restrained air " ‘.Tikes against the north, "as conducted 
thus far," would not achieve the primary military objec- 
tive of causing NVN to cease its support ana direction 
of aggression in RVN. They stated that the piecemeal 
nature iof the attacks against NVN had permitted the 
enemy '’greater freedom to replenish and disperse- his 
stocks, redirect the flow of materials and improve his 
defenses." The geographic restrictions and limitation 
on the 1 number of armed i reconnaissance sorties authorized 
had limited effective interdiction of the extensive rail, 
highway, and inland waterway LOCs. Moreover, these 
restrictions and the requirement for single coordinated 
attacks on specified targets had exposed US forces to 
greater risks. The JCS considered that "offensive air 
operations against NVN should be resumed now with a 
sharp blow and thereafter maintained with uninterrupted, 
increasing pressure .... These operations should be 
conducted in such a manner and be of sufficient magnitude 
to: deny the DKV large-scale external assistance; destroy 

those resources already in NVN which contribute most to 
the support of aggression; destroy or deny use of rail- 
way facilities; and harass, disrupt, and impede the 
movement of men and materials into SVN." Therefore, the 
JCS recommended that: 

!"a. The authorized area for offensive air operations 
be expanded to include all of NVN less the area encompassed 
by a ten-mile radius around Hanoi/Phue Yen Airfield, a 
four-mile radius around Haiphong and a twenty-mile China 
buffer zone. Exceptions to permit selected strikes within 
these 'restricted areas, in accordance with the air cam- 
paign ! described herein, will be conducted only as author- 
ized by the Joint Chiefs of Staff. 

"b. Numerical sortie limitations on armed recon- 
naissance in NVN be removed. 

i 

|H c. No tactical restrictions or limitations be 
imposed upon the execution of the specific air strikes. 
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"d. The Joint Chiefs' of staff be authorized to 
direct CINCPAC to conduct an air campaign against the 
DRV as described herein." 

Remarks . On 22 Jan 66, SecDef suggested in a memorandum 
to the CJCS that the JCS "undertake to secure an inter- 
agency intelligence assessment of the probable effects" 
of the adoption of their recommendations "on NVN capability 
to support the insurgency in SVN." This was referred to 
the DIA on 25 Jan 66. DIA made a request for a Special 
National Intelligence Estimate (SNIE). on 27 Jan 66. The 
United States Intelligence Board approved the SNIE on 
4 Feb 66 and the JCS received it on 5 Feb 66. While 
the air campaign was resumed on 31 Jan 66, military action 
in support of the recommendations did not develop. 
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25 Jani 66 JCSM-56-66: 

Vietnam ( NVN) (U)" 


"Air Operations Against North ' 


Summary of Concept . The JCS forwarded to SecDef three 
alternatives for the initiation of the program of offen- 
sive air operations against NVN which they had recommended 
on 18 jJanuary 1966. The three alternatives were: 

1) a maximum initial armed reconnaissance effort 
utilizing three carriers at Point Yankee plus all Thai- 
based aircraft for a total of approximately 450 strike 
sorties per day, continuing for 72 hours and concentrat- 
ing oh land and water LOCs (outside of the excluded area) 
in allj known areas of transport activity revealed by 
photo reconnaissance; 

2) armed reconnaissance operations against LOCs 
in southern NVN, resumption of which would be justified 
by specific enemy action and which would be increased 
progressively to the tempo and level of intensity 
recommended by the JCS on 18 January; 

b) armed reconnaissance operations against the 
LOCs a!nd simultaneous strikes against M the infiltration 
associated DRV POL system, "requiring a third carrier 
: Point y, nkee a”i Thai-based aircraft. 

i 

i 

JCS a -j ret. hat air operations, be initiated 

in TVN "v : hout • ■ - v ioi - runcement so as to achieve 
ma.virmm r oris« ffec: less," in accordance with 

the ; log. 1 - , set : in alternative three, above, and 

that l’ol >-w-on acT : be as set forth in their recom- 
mendation. 1 . of 18 J- nuary 1966. 

Remarks . On 15 Feb 56, the ef acknowledged receipt 
of both this JCSM and the relai 1 18 January 66 memorandum 
above: He stated that "the JCS views will continue to 

receive full consideration in further levelopment of the 
ROLLING THUNDER program." 

Air operations against NVN reco:im .ice- on 31 Jan 66 witn 
a limited sortie rate. 
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J9 F'eb 66 JCSM-1I3-66: "Air Operations Against North Vietnam (U)" 


Summary, of Concept . The JCS recommended to SecDef that 
the air strike program contained in JCSM-41-66 of 18 Jan 
66 be approved for immediate implementation. They sug- 
gested that "other than military considerations" dictated 
the exclusion of the northeast area of NVN from attack 
by US forces, the excluded area be redefined as the area 
north and east of a line extending from the coast, passing 
four miles south of Haiphong, ten miles south and west 
of Hanoi/Phuc Yen Airfield, and north to a twenty NM 
buffer zone along the northwest Chinese border. In this 
case, CINCPAC should be authorized 7,400 combat sorties 
monthly in NVN and 3,000 in Laos, with flexibility for 
employing his resources as weather and operational fac- 
tors dictate in order to increase over-all effectiveness. 
If the excluded area could not be redefined as indicated 
above, the JCS recommended that the present area of 
operations be expanded to that existing on 24 December 
1965. In this case, CINCPAC should be granted the 
flexibility to employ resources allocated to Laos and 
NVN as weather and operational factors dictated. 

Roarks. The DEPSECDEF (3 Mar 66 memo) stated that the 
JCSM was carefully reviewed and certain recommendations 
incorporated in the decisions reached during the week 
2U-26 Feb 66 . 
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Summary o f Concept . On 21 March 1966, SecDef had .discussed 
operations against NVN with the CJCS and requested ^ 
‘‘"hat a controlled armed reconnaissance program oe aevelopea 
aeains't selected LOCs in -he northeast quadrant.' In a 
subseauent conversation with CJCS on 23 March l,oo, he 
reouested "additional information regarding attacks on the 
NVN POL system." On 26 March 1966, the JCS provided SecDef 
with their recommendation that, as a "next step,' RT 50 
be initiated on 1 April 1966 in accordance with the follow- 
ing: i 

!"a. Controlled armed reconnaissance be conducted 
at a Monthly level of 900 attack sorties over the routes 
designated in the Appendix. 

! "b. Attacks be conducted against the nine POL 
storage areas, six bridges (three restrikes), one cement 
plant', one iron and steel combine, one thermal power 
plant 1 , and one EW/GCI radar site as shown in the Appendix. 

| "c. CINCPAC conduct these operations within the 
over-all sortie allocation of 8,100 attack sorties for 
Laos and NVN as the operational situation dictates. 

| M d. No tactical restrictions or limitations be 
placed upon the execution of the specific air strikes." 

Remarks . The SecDef acknowledged receipt (memo 13 Apr 66) 
of the JCSM and its use in connection with the decision 
on ROLLING THUNDER 50, which authorized four bridges and 
controlled armed reconnaissance along major LOCs in the 
NE qujaarant. In addition, forces were authorized to 
attack: four dispersed POL sites, a POL tank plant, a 

truck park and a motor repair facility on 31 May 66; 
the Viet Tri railroad/highway bridge on 25 Jun 66; and 
the seven major POL targets and the key GCI site on 
29 Jun 66. The level of attack sorties for Laos and 
NVN was increased from 8,100 to 10,100. 



j 



1,4 A nr CL JCSM-238-66: "ROLLING -THUNDER Study Group Report 

’Air Operation Against North Vietnam 1 (U)" 


^nTtimary of Concent . The Chairman, Joint Chiefs of Staff, 
on i Feb 66, directed that detailed study of ROLLING 
THUNDER and related programs be conducted, and a compra- 
hensive concept and outline plan be developed for an 
air effort redirected for optimum military effort. The 
concept developed by the study group required an "initial 
application of air attacks over a widespread area against 
the NVN military base structure and war- supporting resource 


The three-phased plan (with three supporting special 
attack options) required a "modest adjustment in size of 
the sanctuaries by reducing the area around Hanoi and 
the Phuc Yen Airfield to a 10 NM radius, to a 4 NM radius 
around Haiphong, and to 20 NM from the Chinese border . . . 


"Phase I starts with an expansion of the armed recce 
area to the northeast and progresses into attacks against 
a wide selection of targets outside the reduced sanctuaries 
These targets should be neutralized over a period of 4 to 
6 weeks .... 


"Phase II intensifies the pressure on NVN by attacks 
on military and war supporting installations within the 
reduced Hanoi-Haiphong sanctuary .... 

"Phase III provides for further intensification 
through attacks on selected targets from the JCS list 
that have riot been attacked in previous phases .... 


"Special Attack Option A. Air attacks on the POL 
entry at Haiphong. 

"Special Attack Option B. Aerial mining of the 
channel approaches to the ports of Haiphong, Hou Gai, 
and Cam Pha." 


"Special Attack Option C. Strikes against the 
major airfields at Hanoi, Haiphong, and Phuc Yen." 


iec<4et 
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o May 66 JCSM-295-66: "Rules of Engagement- Southeast Asia (U) n 

Summary of Concept . The JCS requested SecDef as a matter 
of urgency to approve their proposed revised rules of 
engagement of 1 January 1966 because: 

"Enemy aircraft in Southeast Asia have attacked 
US aircraft over North Vietnam recently with increasing 
frequency. US aircraft, however, currently are pro- 
hibited from immediate pursuit of hostile aircraft into 
CHICOM air space although recent reaffirmation of 
earlier public declarations by the Secretary of State 
indicate that no such enemy sanctuary exists. This 
anomaly serves both to compromise US forces by unduly 
hampering their response to attacks by hostile forces 
and to invite attacks by enemy forces operating from 
or retiring to CHICOM bases. It is imparative that 
guidance to US forces be clarified and that they also 
be provided with clear operational authority and 
guidance consistent with their legitimate right of 
self-defense. " 

Remarks . SecDef provided the JCS (memo for CJCS dated 
l6 May 66) with an interim response to the proposed 
revised rules of engagement recommended in JCSM-8-66 of 
1 Jan 66 above and this JCSM. Commenting on pursuit 
into Communist China in response to attack against US 
forces, he said: 

’’The current rules of engagement . . . are clear 
and unequivocable (sic) regarding incursions into 
Communist China and reflect current US Government policy: 
'No pursuit is authorized into territorial seas or air 
space of Communist China. 1 In the event that Communist 
Chinese forces become directly involved in, hostilities 
in Southeast Asia, this rule would obviously require 
reconsideration; and under such circumstances, I am 
confident that Chinese territory would not be accorded 
the status of a ' sanctuary '. " 

SecDef believed the rules contained a statement which 
met emergency situations "wherever and whenever they 
develop": 
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Nov 66 JCSM-727-66: 


"Suspension of Military Operations (U) 


Summary of Concept , The JCS stated to SecDef that: 
"Pressures for a stand-down of military operations during 
the Christmas and Tot holidays are already beginning. 

The Joint Chiefs of Staff are strongly opposed to any 
stand-down in military operations during these holiday 
seasons; however, if some type of cease-fire is directed, 
they recommend it be limited in order to minimize the 
significant military advantages this offers the Viet 
Cong/North Vietnamese Army. Moreover, if a stand-down 
is directed, an early decision should be made as to 
the timing and scope of cessation of bombing in North 
Vietnam and/or reduction of ground operations in South 
Vietnam during the holiday period in order to permit 
sound military planning for such actions." 

"A cessation of military activities must be accomplished 
with minimum over-all degradation of military operations." 

The JCS pointed out that during the 1965-66 Christmas- 
Tet stand-down the enemy had been provided military 
advantages while "our forces suffered distinct military 
disadvantages." They emphasized that NVN had been given 
time to recover from previous bombings and to make sig- 
nificant preparations to defend against renewed air 
strikes. The JCS favored limited stand-downs at Christmas 
and Tet to "a maximum of 48 hours in each instance" with 
all air operations in Laos and air recce over NVN and RVN 
continuing during the stand-down. Specific authority 
should be given to CINCPAC to strike any "unusually 
lucrative or threatening military targets in North Vietnam" 
that might develop as a result of the stand-down. The 
JCS stated that US military action preceding the cease 
fire should be intensified so that: 


there is a large element of doubt in the enemy's 
mind as to the level of effort at which we will reinitiate 
our operations. In this respect the Joint Chiefs of Staff 
recommend a sharp increase in the intensity and, if possible, 
the scope of air operations in North Vietnam both prior to 
and immediately after any stand-down." 
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27 Dec 66 JCSM-792-66: "Proposed National Security 

Action Memorandum ( NSAM) , 1 Strategic Guidelines for 1967 
in Vietnam 1 (U) " 


Summary of Concent . The draft NSAM was reviewed by the 
JCS at the request of the acting Assistant Secretary of 
Defense (ISA) dated 14 December 1966. This paper submits 
a revised draft with specific objectives for the air 
campaigns in NVN as follows: 

Intensify operations to make it as difficult and 
costly as possible for NVN to support aggression and to 
reduce substantially infiltration into SVN. 

(1) Adjust the air and naval offensive with respect 
to the extent and quality of targets. 

(2) Increase the anti-infiltration capability, 
thereby further reducing, impeding and obstructing the 
flow of men and material into SVN. 

(3) Without prejudicing other aspects of the. over- 
all military effort, consider proceeding with such 
increments of a barrier system as are determined to be 
militarily useful and feasible. 

(4) Seek and apply additional economic, political, 
psychological and military pressure on the North. 

Remarks. The Department of Defense comments (DEPSECDEF 
memo to Special Assistant to the President dated 28 Jan 
64) on the draft NSAM fall shor^t of the intent’ on item 
Cl) m refinement of air and naval operations vice 
broadening of the target base. ) 
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Jan 67 JCSM-25-67; "US Policy fcr TET 1967 


Summary of Concent . The JCS expressed their opposition 
to the "Tet Stand-down or any extension thereof because 
of the high military cost to US, Republic of Vietnam 
(RVN)j and allied forces incurred by the numerous, 
repeated, and deliberate infractions of past stand-downs 
a nnou cements by the enemy." They stated opposition "to 
a policy which allows the enemy to strengthen his tactical 
posture without permitting adequate counteractions." They 
recommended selected military measures, nevertheless, to 
reduce the enemies ability to enhance his posture during 
the stand-down by a continuation of SEA Dragon operations 
against military and logistic watercraft and attacks on 
majorj resupply activity on LOCs south of 19° N. 

Remarks . No favorable action was developed and the TET 
(8-l i +j Feb) was instituted without implementation of the 
recommendations . 

i 
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APPENDIX D - 

NORTH VIETNAM AIR DEFENSE SYSTEM 



1. (S) The North Vietnam Air Defense System has 
developed from a rudimentary system in 1964 to _ a for- 
midable, relatively complex and modern system in 19&7. 

The system is expected to continue its development as 
lonpr as requirement s to counter actual or potential 
US military actions exist. 

2. (S) The NVN radar system has developed in two 
years to provide total EW coverage and near total GCI 
capability for the entire country. As of 20 February 
1967 , 440 radar sets have been identified, of which 165 
are in the EW/GCI system. AAA fire control and SAM mis- 
sile control radars provide protection of all vital areas 
often with significant duplication. Due to this over- 
lapping of radar coverage and significant duplication 

of* equipment in most areas the quantity of radar imported 
in the future will be less than that imported in the- 
past and the build-up rate will slacken. Qualitative 
changes can be expected with more modern radars, par- 
ticularly in the EW and GCI categories, replacing older 
types. The fire control radars for AAA will probably 
continue to show a quantity increase and the SA-2 
FANSONG radar will build with any increases in SAM 
battalions . 

3. (S) The present AAA order-of-battle in North Vietnam 
reflects a density affording multiple caliber protection to 
vital targets and lines of communication. The growth 
in AAA has been rapid, some 15 fold since 1964. This 
growth is expected to continue at a less rapid pace uo 
nrovide for more heavy caliber guns and increased gun 
count in the southern regions. If a proximity fuze 
were introduced along with more fire control radar the 
near miss occasions would decline and kill probabilities 
increase. The Soviet development of a 57mm AAA proximity 
fuze is relatively new and subject to compromise if the 
fuze were used in NVN. The initial detection of proximity 
fuzing in AAA is more likely to occur in the 85 and 100mm 
weapons. 
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,, xh( , l>rP! ;ent UAM ay stem (tteSA-2, S-band) has _ 

-K-r.miit.ed l‘o r nearly 30 shootdowns, including possibii. --s = , 
wi t.h over 1,700 missiles fired. The system has ae grace a 
the accuracy of US ordnance delivery and seriously impairea 
the ability of the United States to acquire aerial pnotograpny. 

Redl River delta area is protected in depth by missiles, 

Htd frequent photographic coverage of the essential mili- 
tary and logistics complexes located there is needed. 

High flying U-2 aircraft and photographic drones are 
Darticularly vulnerable to the SA-2 missile. At the 
present' time l6l fixed SAM sites are capable of accepting 
SA-2 firin'* units. These sites are located primarily m 
the Hanoi, °Haiphong, Nam Dinh delta area and along coastal 
LOCs to 1 the north and south. Maximum attention is now 
devoted to the detection of SAM facilities in the DMZ 
region I in order to control the threat to B-52 operations. 
In°addi!tion to fixed sites the SA-2 system can be operated 
from hastily prepared field sites which are difficult to 
detect. 1 From selecting of a field site to launch capability 
is a period of four to six hours. Based on a review of 
SAM activity, operating characteristics and growth rate 
since July 1965 P and an estimate of projected NVN require- 
ment! Ld capabilities, it is estimated that NVNS 
SAM system will expand from the present 25-3° 
battalions to at least 40-45 within the next two years. 

In doing so the inventory of FANSONG radars, launchers, 
control vans, and crews would have to be proportionally 
increased and the requirement for support areas would 
increase considerably. This would be a significant undertak- 
ing for North Vietnam. Thus far, they have indicated their 
insistence to control and operate the SAM system and would 
probably attempt the expansion with minimal Soviet opera- 
tional! assistance. An expansion much greater than 40-45 
battallions would probably cause a departure from this 
basic loolicy . In addition, the importation of missiles 
would be doubled or more since missile expenditure would 
probably increase, adding additional loads to the logis- 
tics and support systems. Following present observed 
operational practice this 40-45 battalion strength would 
provide air defense in all major military and LOC areas 
and allow four to five prepared sites per battalion for 
mobility for protection from air attack. The relative merits 
to be! achieved through the introduction of a C-band SA-2 
system or a SA-3 are believed small. A C-band system 
provides some frequency diversity for ECCM, possibly 
increased missile' maneuverability and an increased ability 


SE< 


/ 


D-2 


Appendix D 


L. 


I 



SEJZRET 

‘lo intercept lower altitude targets. The present hills 
bt-ing achieved by AAA or low altitude, targets offset ' t 
some^extent the need for a low altitude missile system 
This is essentially the same envelope for. which the SA-3 
is designed. In addition, the SA-3 appears to have suf- 
fered development problems. The probability that the 
C-band and SA-3 systems will be introduced is therefore 
small. There is no evidence at present that North 
Vietnam or the Soviet Union has an operational infrared 
SAM. While there is evidence that the Soviet Union 
recognizes the need for a missile like the US REDEYE or 
CHAPPARAL, no indications of its development have been 
noted. 


5. (S) Although it is not currently inflicting sig- 
nificant losses on US aircraft, the NVN Air Force does 
pose a threat. A number of strike aircraft have failed 
to complete their assigned missions when MIG encounters 
or indications of hostile intent have caused them to 
jettison their ordnance. Fighter bases are expanding, 
both in airfield improvements and new construction. 

Hoa Lac Airfield near Son Tay was photographed in March 
with five MIG-17S present, thus the field is ready for 
at least limited fighter operations. Kep shows signs 
of becoming a primary tactical base, and Bai Thuong, 
near Thanh Hoa, could soon be completed. The use of Bai 
Thuong would extend fighter interceptor capability over 
the southern regions of NVN land and off-shore areas 
and provide coverage for Laos and the northern regions 
jf South Vietnam. The NVN inventory of 114 jet fighters 
could increase. At least 32 MIG 15/17 replacements are 
now ready at Peitun/Yunnani, China. MIG-21 FISHBED and 
all weather interceptors, both FISHBED and FRESCO, using 
cannon, rockets, and air-to-air missiles, could . increase 
the night and adverse weather intercept capability. Air 
craft cf greater capability than the MIG-21 do not seem 
to be required .for the defensive role now assigned to 
the NVN Air Force. The poor showing in combat, thus 
far, is probably more a factor of pilot technique than 
aircraft capability. The speed and maneuverability 
of the MIG-21 above 15,000 feet is comparable to the 
US F4. The ATOLL AAM is a copy of the US SIDEWINDER 
ana with proper technique should perform comparably. 

The LAKALI beam rider AAM is inferior to the US 
SPARROW. These Soviet missiles would not necessarily 
perform better on most newer Soviet jets as the basic 
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aircraft weapons control systems are £ he same. 

The SU -JITTER v/ould provide more spee*d and. 
endurance, however, this alone would not give North 
Vietnam the edge. Logistic and technical problems 
v/ould increase with the introduction of a newer genera- 
tion fighter, and pilot training would have to be con- 
sidered. There has been a standardization pattern 
developed in other forms of armament as well as airfield 
in Noriih Vietnam and other SOVIET supported areas. 

It would be a departure from this pattern to add another 
basic aircraft type requiring separate support within the 
supply j system. The MIG-21 has shown a highly satisfactory 
in-commission rate presumably due to the reliability and 
relative lack of complexity of its components. 

6. (S) The command and control of the air defense 
system | appears to be achieving a reasonable degree of 
sophistication. US aircraft are faced with AAA and SAM 
defenses as soon as they penetrate the coast line from 
the east or enter the Red River and delta areas from 
the .west. This indicates a sufficient degree of coordi- 
nation j between radar surveillance and weapons sytems 
selection and command. MIG interceptors contact US air- 
craft during cloudy as well as clear weather and approach 
in a manner indicative of radar vectored intercept. 

Although there have been occasions of MIGs, SAMs, and 
AAA being used simultaneously, this is not the usual 
case. | There does seem to be an element of control 
exercised whereby NVN defensive systems are coordinated 
in their application to defend against US air attacks. 
Presumably a central Air Defense Headquarters is monitoring 
the air picture and directing the use of the various air 
defense weapons systems. 

7. '(S) The North Vietnamese suffer from a lack of suf- 
ficient talent in technical areas. If North Vietnam 
chose ito or were forced to maintain their air defense sys- 
tem without external material and technical support the 
system effectiveness would soon be degraded. On the 
other hand. North Vietnam is the only country in the 
world gaining daily experience in air defense. Early 
warning capabilities are probably becoming highly effective 
in detecting and defining hostile targets and providing a 
reasonable projection of flight paths. Multiple radar 
sets at racar sites provide for survivability in attacks 
and frequency diversification in a jamming environment. 
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The density in AAA 'weapons reduces the vulnerability to 
and provides multi-caliber protection of military 
targets and lines of communication* Command and control 
of weapons and other components within the air defense 
system" are believed to be exercised through a radio sys- 
tem probably capable of variable frequency for a measure 
of protection against jamming. The relatively small 
geographic area involved does not demand radio equipment 
of large size requiring major power equipment. Such a 
radio system is extremely difficult to destroy or render 
ineffective. The mobility of the SA-2 system within 
the large number of prepared sites provides North Vietnam 
with a significant ability to avoid or recover from attacks 
on SA-2 firing units. Airfields and jet aircraft are 
vulnerable to attack, however, a well protected system 
of revettments affords much protection for aircraft and 
an abundance of labor can probably achieve rapid repairs 
to the airfield proper, should it be damaged. Damaged 
aircraft, however, would cause a significant burden to 
be imposed on in-country capabilities for major repair 
and a* course of cannibalization would probably follow. 

3. (C) The weather in North Vietnam has a bearing on 
both US air and NVN ground operations. During the NE 
monsoon, November through February, ground operations 
are not seriously effected north of Vinh while to the 
South heavy rainfall has an adverse effect. In this 
same period air operations are hampered generally 
throughout North Vietnam. Beginning in March, the inland 
and mountain areas of North Vietnam are subject to 
adverse weather which affects US air operations more 
than ground movement. Moving to the period May through 
September, air operations are unhampered generally from 
the coast inland to Hanoi and to the southern mountain 
chain. At this time ground movement capabilities are 
good near the coast and in the southern mountains, how- 
ever, movement in Laos is restricted due to heavy rain- 
fall. In October, the southern mountains open up to 
air operations but southern coastal areas receive heavy 
rainfall and cloudiness prevails in the Laotian pan- 
handle . 

9. (S) The entire air defense system depends on 
foreign support. The Soviet Union and Communist Chcna 
play vital roles not only in hardware and technical 
assistance, but also in providing the means and routes 
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■d' import.. With-, -a this support North Vietnam would be 
uriunle ji.o maintain or operate the present air defense 
system adequately for a prolonged period. The capa- 
bili tv 'of North Vietnam to expand and develop its air ^ 
defense' system, therefore, is basically that of the Soviet 
intentions tempered by North Vietnam desires to control 
the system. 

10 Is) The capability of the Soviet Union to supply 
hardware and support material via overland routes to 
North Vietnam is, to an extent, af: fected by b 
relations and the ability and desire of North Vietnam 
to "straddle the fence." China could refuse the Soviets 
the use of the overland rail route through China or put 
obstacles on the path. If this event occurred, the 
Soviets might run the risk of a US confrontation on the 
high seas by shipping all military material by sea. 

While the problems of Sino-Soviet relations have been 
reflected in public quarrels over rail shipments, there 
is no evidence that they have affected the actual passage 
of aidl to North Vietnam. Under conditions wherein the 
northeast rail lines, sea lanes, and port facilities 
are relatively immune from- attack, external support to 
North Vietnam will probably continue to be sufficient 
to counter increased levels of US acbi Y^ ty Jr on ^^ 
to support the general development of the NVN air defense 

system. 
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NNEX A TO APPENDIX 
RADAR 


1. (S) The NVN radar network is composed of various 
radar equipments required to support early warning (EW), 
ground controlled intercept (GCI), antiaircraft, artil- 
lery (AAA), and the surface-to-air missile (SAM) systems. 
In the past four years, the radar order of battle has 
increased from a total of 24 pieces of equipment in 1962 
to 440 pieces in February 1967. During this growth per- 
iod, the number of fire control radars for AAA increased 
from six to 246 and the EW/GCI associated radars increased 
from 18 to 165. Also, since July 1965, there have been 

23 FAN SONG, SAM fire control radars, identified in 
North Vietnam. 

2. (3) There is a multiplicity of radar equipments 
that provide an extensive redundance of functional capa- 
bility. This redundancy is well-illustrated in that 
there are six BIG BAR B/BAR LOCK, EW/GCI capable radars 
located within 25nm of each other north of Hanoi. These 
radars have an EW range of 21 5/220nm and a GCI range of 
110 / 210 nm respectively against a medium reflective tar- 
get (F-4 and F-105) at 40,000 feet altitude. The redun- 
dance of equipment provides the advantage of frequency 
diversity, system reliability, and increased combat sur- 
vivability. The increase in numbers of radars has also 
provided greater operational flexibility since radars 
can now be redeployed or serviced without loss of air- 
craft tracking capability. Such a system could sustain 
considerable heavy equipment and personnel losses and 
still function as a viable system making a significant 
contribution to the air defense effort. 

3- (S) The physical size of North Vietnam does not 
warrant the deployment of such large numbers of radars. 
However, this extensive deployment is not unusual since 
it generally follows patterns observed in other Soviet- 
equipped countries. ' 

4. (S) The Aircraft Warning (AW) network consists of 
an integrated chain of field radar sets, radar reporting 
stations, filter centers and headquarters facilities. 

It is estimated that an average system time of three to 
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five minutes is required to pass aircraft tracking data 
from [initial detection by the field radar, through the 
reporting station and filter center, to the Hanoi Air 
Defense District headquarters. From the head- 
quarters, the data is probably disseminated to an 
indeterminate number of consumers, among whom are, at 
least, the various defensive weapons controllers. 

5 ] (S) In addition to the NVN internal AW network, 

Hanoi probably has access to aircraft tracking data 
gleaned from Chinese communist air surveillance facili- 
ties | located along the joint Sino/NVN border. 

6J (S) Along with the increase in numbers of radar 
equipments, North Vietnam has realized significant 
improvement in the quality and sophistication of equip- 
ment; In 1964, NVN early warning (EW) radars were pri- 
marily the MOON FACE, RUS-2, KNIFE REST, and CROSS SLOT 
with I a single FLAT FACE radar at Phuc Yen airfield. 

This | equipment provided reasonably good medium to high 
altitude EW coverage over the entire country as well as 
portions of Laos, South Vietnam, and the Gulf of Tonkin. 

i : 

7 1 (S) By February 1967, the radar inventory included 
11 BAR LOCK/BIG BAR B/TOKEN heavy type EW/GCI radars. 

The FLAT FACE and SPOON REST EW/ tar get acquisition radar 
inventories have grown to 30 and 46 respectively, with 
16 ROCK/STONE CAKE/SIDE NET height finders now probably 
providing the essential altitude information on hostile 
air tracks. This newer, improved equipment increased 
the medium to high altitude area coverage to a moderate 
degree and significantly increased the average detection 
range against lower flying targets - 3000 feet and below. 
The present detection perimeter around North Vietnam has 
excellent continuity; jossible penetration corridors 
caused by previous coverage gaps have now been filled. 

i 

8j. (S) Since the Chinese communists and the Soviets 
construct and use many identical types of radar equip- 
ment', it is difficult in some cases to determine North 
Vietnam's actual source of supply. The KNIFE REST A/B, 
ROCK; CAKE/STONE CAKE, RUS-2, MOON FACE (SCR 270), SCR 584, 
FIRECAN, WHIFF, and TOKEN are common to both countries 
and have been provided North .Vietnam. The CHICOM early 
warning and coastal surveillance radar, CROSS SLOT, has 
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been supplied by the Chinese communists. It is believed 
that most of the more modern radars are provided by the 
Soviet Union and Warsaw Pact countries, since very few, if 
any, of these equipments have been noted in the Chinese com- 
munist inventory. The BAH LOCK, BIG BAH, SPOON REST, 

FAN SONG, FLAT FACE, ROCK/ STONE CAKE, and SIDE NET are^ 
now probably exclusively furnished by the Union of Soviet 
Socialist Republics and Warsaw Pact countries. 

9. (S) The following radar equipments by name and 
function are currently identified in the DIA North Viet- 
nam Electronic Order of Battle (EOB) , dated 20 January 1967: 

Number of Sets 
Identified 


EauiDment Name 

Function 

Active 

Suspense 

BAR LOCK 

EW 

5 


BIG BAR B 

EW/GCI 

3 


CROSS SLOT 

EW 

17 


FLAT FACE 

EW/SAM ACQ 

30 


KNIFE REST A/B 

EW 

22 

2 

MOON FACE (SCR-270) 

EW 

13 

2 

RUS-2 

EW 

6 


SPOON REST A 

EW/SAM ACQ 

46 

3 

TOKEN 

EW/GCI 

JL 

_ 


SUB TOTALS 

145 

7 

FAN SONG A/B 

Missile Control 

23 

6 

FIRECAN 

Fire Control 

125 

9 

SCR-584 

Fire Control 

1 


WHIFF 

Fire Control 

9 

1 

UNIDENTIFIED 

Fire Control 

1 1 1 

_7 


SUB TOTALS 

269 

23 

ROCK/STONE 'CAKE 

Height Finder 

1 1 

2 

SIDE NET 

Height Finder 


— 


SUB TOTALS 

16 

2 
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Equipment Name 


Function 


Active Suspense 


HOME TALK 

ONE EYE 
BEAM TRACK 
SHEET BEND 

DRY RiJcK 


FISH NET IFF Interrogator 0 1 

SCORE BOARD IFF Interrogator it- 

SUB TOTALS ^ 1 

HOME TALK CGA/Precision 1 

| Approach 

ONE EYE GCS Air Surveillance 2 

BEAM TRACK Search Light Control 2 

SHEET BEND Coastal Surveillance 0 1 

Target Acquisition 

DRY RACK Communications 1_ 

SUB TOTALS 6 1 

GRAND TOTALS ^0 3^ 

10. |(S) For individual equipment location and degree 
of site accuracy, reference DIA Secret publication 
"Nortri Vietnam Electronic Order of Battle" published 
monthly. Following is a summary of active radar 
equipments and their associated radii of positional 
accuracy expressed in nautical miles circular error 
probable (CEP): 

EW/GCI ASSOCIATED EQUIPMENT 

Radius of Accuracy (NM) 

Eauipment 

Name Function 00 01^ 02_ 03 05 IP. 15. ^OTA. 

BIG BAR B EW/GCI 111 3 

TOKEN' EW/GCI 111 ^ 

BAR LOCK EW/GCI* 2 ? ^ 

CROSS! SLOT EW 


Equipment 

Name 

I 

BIG BAR B 
TOKEN | 

BAR LOCK 
CROSS! SLOT 


FLAT : 

FACE 

EW 

knife! 

j REST 

EW 

A/B 

1 


MOON 

FACE 

EW 

RUS-2 


EW 

SPOON 

REST A 

EW/SA- 



ACQ 


* When used with a height finder radar. 
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Equipment 








ii 

TOTAL 

Name 

Function 

00 

01 

02 

oi 

01 

10 

ROCK/STONE 

H/F 

3 

4 


i 

1 

2 


11 

CAKE 
SIDE NET 

H/F 

3 



i 



i 

5 

SCORE BOARD 

IFF 



1 

3 




4 

.. 

TOTALS,. 

47 

25 

10 

37 

24 

17 

5 

165 

PERCENTAGE* 

28.5 

15 

6 

22.5 

14. 

5 io, 

.5 3 

100 


SAM CONTROL RADARS 


Radius of Accuracy 


Equipment 






Name 

Function 

00 

01 

02 0^ 05 10 TOTAL 

FAN SONG A/B 

SA-2 Con- 

15 

1 

6 

1 21 


trol 

Percentage 

65 

4.5 

26 

4.5 100 


AAA FIRE CONTROL 

RADARS 


FIRECAN 

Fire Con- 
trol 

97 

27 

1 

125 

WHIFF 

Fire Con- 
trol 

7 

1 

1 

9 

UNIDENTIFIED 

Fire Con- 

O 

i — l 

6 


111 

(FC) 

SCR 584 

trol 

Fire Con- 
trol 


1 


1 


TOTALS 

209 

35 

2 

246 

PERCENTAGE 

85 

l4 

1 

100 


♦Percentage figures show percentage of to'tal radars 
for each radius of accuracy. 
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1 1 J ( S ) The majority of radar systems employed by 
North! Vietnam are highly mobile, requiring from only 
a few minutes (10 minutes for FLAT FACE) to a few hours 
(8 hours for the BIG BAR) to set up. Normally, the 
’’break down” of equipment for movement requires even 
less time. This mobile capability has been used con- 
sistently by the North Vietnamese to prevent our pin- 
pointing radars for preplanned attack. If the North 
Vietnamese believe a radar has been located and is vul- 
nerable to attack, they quickly redeploy the equipment. 

*1 2 i ( S ) Further, North Vietnamese attempts to decrease 
the vulnerability of radar equipments to air attack have 
resulted in the locating of radars in or adjacent to 
natural foliage or populated areas. The foliage pro- 
vides) natural concealment making identification and 
location of equipment especially difficult, while the 
collocation of radars in populated areas not only helps 
avoidi detection, but also takes full advantage of our 
policy of not endangering the NVN civilian populace. 

1 3 !. (S) The radar equipments themselves can be damaged 
or neutralized. In' the case of van/truck mounted systems 
which 1 comprise the vast majority of radars, the van can 
be overturned or its walls breached by blast; fragments 
and projectiles can penetrate the van and damage inter- 
nal equipment; or electrical power can be denied the 
system. Although the exact internal arrangement of 
equipment is not known, it can be assumed that maximum 
advantage is taken of all available space. Therefore, 
penetration of the van walls should damage electronic 
circuitry and cut cables that control the radar. The 
antenna system, using either yagi array or parabolic 
reflectors, cannot be considered highly vulnerable because 
of trie size and nature of the components. 

14. C S ) For the time period mid-1968 through mid-1970, 
the spectrum of radar equipment in North Vietnam should 
not change drastically from that currently in use. Some 
refinements may be expected in equipment utilized and 

in system operation to counteract US electronic warfare 
activities . 

1 5. (S) While the numbers and types of EW/GCI related 
radar are expected to remain relatively stable as stated, 
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a continued expansion of fire contr-ol radar equipment 
may be anticipated to accommodate the 57/85mm AAA and the 
growth of the SA-2 systems. 

1 6. (S) Practically all of the EW/GCI radars including 
height finders utilized in the NVN air defense system 
are mobile as previously stated. The mobility of the 
radar equipment requires a mobile power source which 
generally consists of two electrical power (diesel) gen- 
erators for each type radar (prime and back-up sources). 
Although some of the equipment data indicates that com- 
mercial power (200V50CPs) may be used if available, it 
is not believed to be the case in North Vietnam where 
commercial power sources in Route Packages I through IV 
have been made inoperative as a result of air attacks. 

In addition, some TPP plants in Route Package 6A/B have 
also been destroyed. The generally remote siting of 
radar equipment for EW/GCI coverage, indicates a sub- 
stantial* if not total requirement for a self-sufficient 
electrical power source with a back-up capability. 

17. (S) Power Outputs by Radar Type 


BIG BAR 

Imw per beam 

TOKEN 

750 kw 

BAR LOCK 

2 mw per beam 

CROSS SLOT 

.5 - 1.0 mw 

FLAT FACE 

500 kw 

KNIFE REST 

70-100 kw 

SPOON REST 

350 kw 

ROCK CAKE 

3 mw 

STONE CAKE 

3 mw 

SIDE NET 

3 mw 

SHEET BEND 

250 kw 

ONE EYE 

500 kw 

HOME TALK 

15 - 20 kw 

SCORE BOARD 

2 kw 

FISH NET 

500 watts 

FAN SONG 

600 kw 

FIRE CAN 

250 kw 

WHIFF 

250 kw 


18. (S) A correlation has been made of the Fire Control 
(FC) radars reflected in the DIA EOB, 20 January 1967, 
with the antiaircraft sites shown in the PACAF Antiaircraft 
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Order of Battle ( AAOB) 21 DecemDer 1966. This correlation 
shows jthat 196 of 227 active and 13 of 16 suspense fire con 
trol radars in the EOB march up with known antiaircraft 
positions: 


EOB 

FC Radars 

Match 

Do Not Match 

227 Active 

196 

31 

1 6 Suspense 

_LL. 

JL 

243 

209 

3^ 


Qb% Match 

14# Do Not Match 


;cs/e 


SECRET 


DA-8 


Annex A to 
Appendix D 


NUMBERS OF RADARS IN SANCTUARY 


By Function and CEP^ ' 


EW/GCI 

00 

21 

02 

21 


10 

li 

Totals 

O-IOnm (HP) * 

4 

1 

2 

3 

2 

0 

0 

12 

O-IOnni (HN) . ** 

5 

6 

0 

2 

2 

0 

0 

15 

10 - 30 nm 

ro 

2 

0 

14 

1_ 

1 

1 

£ 1 

Total 

19 

9 

2 

19 

5 

1 

1 

56 

FIRE CONTROL 

0-1 Onm (HP) 

10 

1 

0 

0 

0 

0 

0 

1 1 

O-IOnm (HN) 

55 

7 

0 

0 

0 

0 

0 

62 

10 - 30 nm 

iZ 

6 

0 . 

0 

0 

0 

0 

li 

Total 

102 

1 4 

0 

0 

0 

0 

0 

116 

FAN SONG 

G-IOnm (HP) 

1 

0 

■ 0 

0 

0 

0 

0 

1 

O-IOnm (HN) 

4 

0 

0 

0 

0 

0 

0 

4 

10 - 30 nm 


1 

0 

0 

2 

0 

0 

*2 

Total 

11 

1 

0 

0 

2 

0 

0 

1 4 





GRAND 

TOTAL 


186 


* (HP) - Haiphong 

** (HN) = Hanoi 
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band Frequency ('megacycles) 

P 225-390 

L 390-1550 

s 1550-5200 

c 3900-6200 

X 5200-10900 (overlaps C Band) 

K 10900-36300 


20 


(S) Some Radars Common to Southeast Asia,_with Given 


Frequency ( Excludes Friendly Radars ) 


Frequency 


Type Radar 


70-270 KNIFE REST (EW) 

SPOON REST- (EW and Acquisition 
for SA-2 ) 

MOON CONE (EW) MOON FACE (EW) 

FISH NET (IFF - both airborne and 
shipborne) 


655-914 SCOREBOARD (IFF- landbases) 

Guidance band (L-Band) of FAN 
SONG SA-2 associated radar 
CROSS UP (Airborne IFF) 

FLAT FACE ( EW/Acquisition) 


2578-3140 FIRE CAN (AAA fire control) WHIFF (FC) 
FAN SONG S-Band (tracking) 

CROSS SLOT (EW) TOKEN (EW) BIG 
BAR (EW) BAR LOCK (EW) 

SKIN HEAD (Shipborne-warning of 
surface and low-flying targets) 

Many other EW/GCI radars SIDE NET 
(HF) ROCK CAKE (HF) 


8960-9775 


SEC! 




SPIN ‘SCAN (Airborne radar aid to 
interception) 

SCAN ODD (Airborne radar aid to 
interception) 

HIGH FIX (Airborne radar) 

SHEET BEND (Coastal warning radar) 
Possibly LOW BLOW (SA-3 associated) 
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ANNEX B TO APPENDIX IT 
ANTIAIRCRAFT ARTILLERY (AAA) 


of six 

weapons: 







Theoretical 
Max Effect Ranee Pr. 

1 2 . 7 mm 

DSHK 38/46 

HMG 

3,300 

ft. 

80 

1 4. 5mm 

ZPU 


4,600 


150 

37mm 

Ml 939 

AAA 

5,600 


80 

57mm 

S-60 

AAA 

13,100 


70 

85 mm 

KS-12 

AAA 

27,500 


15- 

1 00 mm 

KS-19 

AAA 

39,000 


15 

2. (S) The 14.5mm ZPU 

is built 

in 

three 


one, two and four barrels. The two-barrel ZPU-2 and four- 
barrel ZPU-4 have been identified in North Vietnam. The 
37mm AA weapon is the smallest size AA gun identified in 
country, and is strictly a manually-directed weapon - 
it has no capability for radar fire control. Both the 
o 5 mm and 100 mm weapons can effectively, be used only with 
radar fire control, whereas the 57mm S-60 can be used in 
either mode normally depending upon availability of the 
radar. Using fire control radar, the maximum effective 
range of the S-60 is increased nominally from 13,100 feet 
to 19,700 feet. 

3- (S) A self-propelled version of the 57mm gun is 
known to be in country, but only eight have been identi- 
fied and always in the general vicinity of Phuc Yen. 

This weapon, the ZSU-57-2, is essentially two 57mm guns, 
without radar control, on a tank chasis. The use of 
motorized ZPU-s 1 s has also been noted periodically in 
photography. This consists of mounting the single- axle 
ZPU-2 onto the bed of a BTR-40 carrier. While all AAA 
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in North Vietnam is "mobile" in the sense of being ^ 
readiiy transportable to new locations, the ZSU-57-c: 
and the ZPU-2/BTR- 1 +0 combination are the only weapons 
that can be fired almost instantaneously from a travel- 
ing position. 

4.1 (S) Three other AA weapons are available from 
Soviet bloc countries, but have not been identified 
to date in North Vietnam. The weapons and basic charac- 
teristics are listed below: 


Theoretical 

Max Effective Range , Practical Hate of Fire 

ZU-23L2 23mm 6,600 ft 200 Rounds per Minute 

30mm lAA M-53 5,600 ft 100 " 

130mm KS-30 AAA 45,000 ft 10-12 M 

5. (S) While the 23mm and 30mm weapons are relatively 
new, and may well be deployed to Vietnam in the future, 
the li30ram is an obsolete weapon in Soviet arsenals, and 
could add little to the over-all system. The Soviets 
consider the 130mm weapon as having been replaced by the 
SA-2 J 

6j (S) The current (2 February 1967) AAAOB for North 
Vietnam is 4549 Light (35/57mm) and 1799 Medium Weapons 
(85/iOOmm), plus a number of Automatic Weapons. This 
is an increase of 120 percent since January 1966. The 
overwhelming growth in actual guns has been in the NE 
quadrant, as is shown in the chart below: 

January January Gun Percent 
1 966 1 967 Increase Increase 

Light (37/57mm) 1443 4549 3106 215 

Medium (85/100mm) 1 44 1 1799 358 25 

All AAA Wpns 2FH4 - S348 120 

Rp .#1 Wpns 139 491 352 253 

#2 Wpns 97 3^9 252 260 

#3 Wpns 275 487 212 77 

#4 Wpns 51 9 683 1 64 32 

#5 Wens 382 587 205 54 

#6 Wpns 1472 3761 2289 1 56 
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7. (S) The number of AAA weapons in country equates 
to approximately 100 regimental-equivalents . Little 
is known about unit organization and subordination. 

The 367th AAA Division is assumed to function as 

the senior AAA authority, but only 8-12 regiments have 
been identified as directly subordinate to it. Some 
apparently independent AAA regiments, battalions and 
companies have been identified, and several regiments 
or regimental-equivalents can be accounted for as part 
of regular infantry divisions and brigades. Some of 
the smaller weapons (primarily 37mm and l4.5mm ZPU) are 
manned by militia and other local, part-time forces. The 
huge amount of personnel involved, both full and part- 
time, in the AAA system is probably partially supplied by 
the use of completely untrained recruits and laborers 
in the unskilled positions, and there is no dearth of 
opportunities for on-the-job training. 

8. (3) Some AAA units are located with, and probably 
under the control of SA-2 battalions. These AAA units 
provide protection from low altitude attack as well as 
possibly forcing US aircraft to stay up in SA-2 range. 

9. (S) The AAA batteries, like the SAM units, are highly 
mobile, and the number of useable sites far exceeds - the 
number of weapons to occupy them. The batteries move in 
response to the US strike pattern as well as to hinder 
flak suppression. 

AA guns, automatic weapons and small arms have 
accounted for approximately 85 percent of US aircraft 
losses in North Vietnam. This effectiveness depends 
in part on the presence of the SA-2 missile system, 
which has forced aircraft to operate more extensively 
than usual in the AAA environment. 

10. (S) Some CHICOM AAA organizations ■ are in North 
Vietnam and are estimated to be primarily employed along 
rail lines leading from Hanoi to the Chinese border. Cur- 
rent estimates place the number of CHICOM AAA units at 
about four divisions. 
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11. (S) Accuracy of AAOB 

a. The AAOB data is clearly not sufficiently 
accurate for many tactical purposes or detailed 
analyses. The basic problem appears to be one of 
the I date of the photography upon which the AAOB is 
based. For example, the 2 February 1967 AAOB carries 
73 active AA sites in Route Package II, a much-photo- 
graphed area of North Vietnam. The dates of the 
photography are as follows: 


Number of 


Year 

Months 

Active Sites 

1966 

Dec 

15 


Sep -Nov 

13 


Aug 

1 4 


Feb-Jul 

1 1 


Jan 

5 

1965 

ALL 

11. (no 

Total 

2 Feb 67 AAOB 

73 


photo ref) 


b. It is unlikely that the portion of the AAOB 
based on photography in mid-1966 provides an adequate 
basis for targeting. Similarly, the AAOB implies that 
the buffer zone around the CHICOM border is weakly 
defended. The 2 February 1967 AAOB for Lang Son, key 
point on the northeast rail line, has the following 
basis : 


Mission 


Date 


Sites 

Occ TJnocc 


Unspecified Aug 65 1 

Blue Springs 5'1 Mf April 24, 1966 7 24 

Blue Springs 5144 July 14, 1966 1-. 5 

| c. In the time since these observations were made, 
the AAOB elsewhere in Route Package VI has more than 
doubled. The data on Lang Song provides no reason to 
believe that this has not also occurred in the buffer 
zone . 
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ANNEX C TO APPENDIX S. 
SURFACE- TO -AIR MISSILES 


1. (3) The North Vietnamese SAM organization 
presently comprises 25-30 operating battalions, or 
firing units. The units are primarily located in the 
Phuc Yen-Hanoi-Haiphong area, with two to three units, 
in the vicinity of Vinh. Soviet practice calls for 

a regimental authority for each five to eight 
battalions which would call for four to six regiments 
for the 25-30 battalions. 

2. (S) The overall SAM authority is undoubtedly in 
the Hanoi area, probably at Bac Mai near the Air 
Defense Headquarters. 

3. (3) AAA units of various size weapons often 
operate with, and in support of, the SAM battalions. 
Their control and logistics are apparently handled in 
the SAM channels along with the SAM battalion. The 
AAA provides support for the SA-2 site against low- 
altitude and- close-in aircraft, and at times when the 
SAM unit is unable to fire. 

4. (3) A battalion consists of the FAN SONG radar, 
three to six missile launchers and support equipment, 
and an estimated complement of 150 men. The standard 
Soviet configuration is for six launchers to a batta- 
lion, and most of the identified sites in North Vietnam 
consist of six launch positions. Recently, however, 
there have been increasing indications that many 
battalions are only employing three launchers, as a 
number of field sites deployed have only three or 

four positions. 

5. (3) This could possibly indicate an equipment 
shortage; however, a more logical reason is probably 

a result of the singularly North Vietnamese employment 
of the SA-2 system. In a fixed site- concept, the 
standard six launchers allow for back-up launchers in 
case of damage or required maintenance. Additionally, 
while the computer can only handle three missiles in 
flight at a given time, the extra launchers can 
provide immediate replacements without the delay of 
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■-uncher reloading. In the Vietnamese system of 
frequent movement § of the firing battalions, ^ey may 
con~id°r the back-up launchers as superfluous ana an 
unnecessary liability in respect to transportation 
requirements. The three additional launchers, which 
ca?rv missiles in excess of the computers capacity, 
are an extra burden in time and resources when moving 
the battalion, and increase the probability of detection 
from the air, 

6. (S) The reduced number of launchers ^f^a^ r ® e 
direct bearing on system recuperability. if alitnroe 
launchers are fired almost simultaneously, the site 
willl be non-operational until the launchers can e 
reloaded. Re- load time, with transporters available 
at the site, is a minimum of two minutes. 

o (ql To date 177 SA-2 sites have been identified 

1„ 7 lA 

canable of accepting equipment. There have oeen 
nmlrous indications, by ELINT °rpil°t reports of 
SAM I activity at other locations which have not been 
identified in photography. The large “^s °£ ility 
usable sites gives the battalions a large flexibility, 
with an estimated five to eight sites that each 
battalion can operate from. 

a! (3) The identified sites are basically either 
revbted permanent installations, in the Soviet manner, 
or the Vietnamese "field" site, which requires a 
minimum of preparation and is much more diffic 
identify when unoccupied. Most of the field 
are in the Southern area where there is a greater 
emphasis on mobility* 

9 (3) For missile support, Soviet doctrine calls 

for a Missile Support Facility for each regimen.. 

Only 3 three support facilities have been identified 
thus far in North Vietnam, and two have not been 
observed in use since late 1965- Some support and 
.• technical work normally accomplished by the facility 
is! probably being handled at the battalion level, an 
the airfields almost certainly are exploiting their 
"untouchable" status to perform much of the support 
functions especially for nearby units. However, 
the requirements for support of distant units, such as 
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i.hn.**; in Vinh. still exists. Some form of shoestring 
r-joility, performing minimal functions, could be 
i on; i tod in heavily wooded areas and camouflaged 
oral n::t aerial detection. 

10. (3) The Soviets claim a JO percent kill 
probability for the SA-2 missile system. So far the 
direct effectiveness of the system in North Vietnam 
against tactical aircraft is considerably less, 
amounting to less than three percent kills for missiles 
fired. 

11. (3) Soviet personnel have been present in North 
Vietnam, as instructors and advisors, since the initial 
SAM build-up in 1965. They are apparently still 
presently performing those roles, and also gaining 
operational experience in an actual combat environment, 
and observing the effectiveness and deficiencies of the 
system. 

12. (3) There have been numerous reports of Cuban 
SAM troops being sent to North Vietnam, and of some 
Cubans being killed by strikes on SAM sites. However, 
there is presently no evidence to confirm a Cuban SA-2 
presence in North Vietnam. 



DC -3 Annex C to 

Appendix D 


i . . . . i . i . i - i . 


L. / 


i- L_ . 


L !_ 


L . 


■ i 

l . 



SECRHt 
— * 7 * — 


ANNEX D TO APPENDIX D' 

POSSIBLE FUTURE IMPROVEMENTS 
IN THE SURFACE-TO-AIR MISSILE SYSTEM 


1 . (S) Uncertainties 

a. Three basic uncertainties surround estimates of 
possible improvements in NVN SAM defenses: 

(1) Gaps in technical intelligence. 

(2) Uncertainty as to true effectiveness. 

(3) Lack of knowledge of Soviet intent. 

b. The first uncertainty is discussed under each 
SAM system below. The last two uncertainties applies 
to all potential improvements and our existing know- 
ledge of them. Prior to the employment of the SA-2 
in North Vietnam, technical estimates of its effec- 
tiveness were for high and medium altitude targets, 
and the system was held in considerable respect by 
pilots, commanders, and analysts. These estimates 
were generally and, it developed, incorrectly applied 
to tactical aircraft. It is possible, perhaps even 
likely, that existing estimates of the effectiveness 
of other SAM systems are similarly in error. 

c. The Soviets could choose, or could already have 
chosen, to introduce improved SAM systems into North 
Vietnam. The probabilities of this are difficult 

to assess. As previously indicated, the North Viet- 
namese (and therefore probably the Soviets) over- 
estimate the effectiveness of the SA-2. Thus, the 
Soviets may net be dissatisfied with its performance, 
if they attribute its ineffectiveness to: 

(1) The North Vietnamese. 

(2) Use in a role for which it was not designed. 

d. If the Soviets feel strongly that the North 
Vietnamese have been unable to adequately operate and/ 
or maintain the SA-2, they would be unlikely to make 
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the North Vietnamese the first non- Russian recipients 
of improved systems such as the SA-3. If they feel 
that the SA-2 has been ineffective primarily because 
it was not designed to counter tactical aircraft, 
then they might decide to supplement the SA-2 defenses 
with additional defenses, provided these are deemed 
to be suitable for defense against tactical, aircraft. 
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( 3 ) Possible ability to intercept targets of 
somewhat lower altitude, 

c. Accordingly, it does not appear that introduc- 
tion of the C-Band FAN SONG would significantly improve 
NVN air defense capabilities unless introduction of 

US ECM equipments lagged more than was the case with 
the S-Band FAN SONG. However, introduction would 
necessitate introduction of a capability in US air- 
borne equipment to detect and counteract emissions 
in the new frequency spectrum in the same environment 
with the SA-2, S-Band system. 

4. (S) FAN SONG/FIRECAN Coordination 

a. A CHICOM SA-2 site near Kunming and another 
near Canton have been observed periodically operating 
with a FIRECAN radar apparently slaved to it. A high 
altitude photograph of the Canton site shows what 
could be the FIRECAN in close proximity to the FAN 
SONG. This combination of radars may be employed 
against US countermeasures equipments in an attempt 
to decrease our effectiveness by: 

(1) Triggering the automatic jamming equipments 
with the FIRECAN radar and delaying the FAN SONG 
radar pulse slightly, thus taking advantage of the 
countermeasures equipment "dead time 11 during the 
cycle in which it is responding to FIRECAN. 

(2) Obtaining range data from the FIRECAN radar 
and limiting FAN SONG radar transmission time to 
that required for missile launch and guidance. 

( 3 ) Illuminating the target with the FIRECAN 
radar and operating the FAN SONG in a lobe-on- 
receive mode. Elevation and azimuth data is 
obtained by the FAN SONG while passively scanning 
and limiting transmitter time to that required 
for missile launch, and guidance. 

d. Such coordination has not been observed either 
in ELINT or photography in North Vietnam or elsewhere 
outside of China. If this method of operation is 
introduced into North Vietnam, its effectiveness, 
while uncertain, would not be likely to increase US 
SAM losses by an order of magnitude since the SA-2 
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system has not proved particularly lethal against 
tactical aircraft under any circumstance. 

I 

5. (s) SA-3 

a. The basic operational deployment of the SA-3 
suggests that: 

(1) The system was designed primarily to 
supplement SA-2 defenses by providing additional 
low altitude protection against strategic attack. 

(2) Developmental problems were encountered. 

b. Subsequently, the SA-3 missile (GOA) was iden- 
tified as a part of the naval SAM system. The radar 
for] this system (PEEL Group) is somewhat different 
in appearance and frequencies than the SA-3 radar 

( LOW BLOW ) and might represent an improvement of it. 
However, this radar has not been detected in the 
Soviet forces in Germany or East Europe. 

c. Should the SA-3 system appear in North Vietnam, 
it will present a different threat than the S-Band 
SA-2 system.' Although it 13 a track-while-scan, 
command-guided system, there are significant dif- 
ferences which are summarized below: 

S-Band SA-2 Estimated SA-3 

Guidance Command 

Frequency 700-850 MHZ 1100 MHZ (Proba- 

ble)* 

Target & Missile 

Tracking Radar 2900-3100 MHZ 9100-9500 MHZ 

* Previously estimated guidance signal 3845-3916 MHZ 
(BGGP) now evaluated as telemetry; PEEL Group guidance 
signal may be 2780-2830 MHZ. 
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Nominal 

Max Range 

19 nm 

1 4 nm <3 30,000 
(3g maneuver I 

Nominal 




Time of 

flight to: 



10,000 

ft. and 5 nm 

18 sec. 

16 sec. 

10,000 

ft. and 10 run 

31 sec. 

29 sec. 

Missile 

Maneuver Limit 

7-9G 

( Probable ) 

12 G 

Nominal Minimum 
Intercept Altitude 

1500-3000 

1000 

Warhead 

Weight 

420 lbs 

120 lbs 


d. There is no evidence at present that North 
Vietnam or the Soviet Union has an operational 
infrared SAM. While there is evidence that the 
Soviet Union recognizes the need for a missile like 
the US RED EYE or CHAPPARAL, no indications of its 
development have been noted. 
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ANNEX E TO APPENDIX"" *D 
NORTH VIETNAM AIR FORCE 


1. (3) The North Vietnam Air Force is composed of 233 
aircraft. Of these 11^ are jet fighters and eight are 
light jet bombers. The bombers are not believed to have 
conducted flight operations since simmer 1966. There 
are indications of recent deliveries or recent assembly 
of jet fighters providing a possible increase in the 
NVN Air Order of Battle by at least 12 MIG-21s. Sixty 
six transport aircraft provide a logistic, support, 

and minimal attack or harassment capability, the 
latter of which has thus far been utilized against 
MAROPS without significant success. Small helicopters 
provide a capability for short haul, light load 
logistics in and out of unprepared areas. The heavy 
KOOK helicopter, however, is a long haul, large 
capacity utility craft and has been used for trips as 
far as Na San and Dien Bien Phu. A modified HOOK can 
carry equipment and hardware necessary to establish a 
3A-2 site. 

2. (3) The fighter interceptor force of about 96 
MIG-15/17 and 18 MIG-21 includes approximately six 
of each model which are configured for all-weather 
operations have aid-to-intercept radar (SPIN SCAN or 
SCAN ODD). There have been no valid all-weather 
intercepts noted to date although AI radar has been 
intercepted during some daytime encounters. The AI 
radar on the MIG-21 FISHBED D provides a capability 

to utilize the ALKALI beam riding missile. All models 
of the MIG-17 ana 21 can carry the ATOLL IR homing 
missile. 


3. (S) It is estimated that NVN MIGs fly about 5^0 
sorties per month. Monthly POL requirements for this 
activity are estimated to be 900-1300 metric tons. 
Sorties probably initiate from Phuc Yen 80 percent of 
the time with Gia Lam and Kep accounting for eight and 
twelve percent, respectively. .MIGs are most often 
sighted within 50 miles of active airfields. 


b. (S) Daylight and clear weather to partly cloudy 
conditions have prevailed in United States/MIG 
encounters thus far. NVN jets have fired cannon, 
an estimated 39 AAMs and numerous air-to-air rockets. 
In 110/engagements, at least 389 US jets have opposed 
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■,unut 325 MIGs with a MIG kill occurring in 30 percent 
or the flights. The United States presently has over 
a three to one edge in shoot downs, based on pilot 

Clfiilllb . 

5 (S) GCI control is in evidence in most if not all 

engagements . MIGs appear approaching both head-on and 
from | the tail. They have been observed coming in from 
cloud cover, indicative of radar vectored intercept.,. 
About 70 percent of all encounters have taken place 
within 50 miles of Hanoi, 

6. | (3) About 100 combat MIG pilots with probably 25 
FISHBED pilots are estimated to be taking part in^ 
current operations.- Probably 50 more pilots are in 
combat training. In addition, as many as 35 to 1 ^5 
North Korean pilots are estimated to be in North Vietnam 
and could take part in defense operations. Their number 
may increase to 52, a North Korean regiment. 

7. (3) Some Soviet pilots probably perform an 
advisory, test and instructor roles and are not 
believed to be taking part in encounters with US 
aircraft. 

8. (S) Present jet operations are confined to P hue 
Yen, Kep, Gia Lam and occasionally Kien An and Cat hi. 
These airfields are capable of supporting a total of 
about 220 jet fighters. North Vietnam has a limited 
capability to perform true all-weather operations with 
a significant number of airborne jets due to the lack 
of substantial radar control approach facilities. 
Current airfield construction activity is limited to 
Bai I Thuoung which is not yet completed, Hoa Lac, 
which is capable at limited operations and Kep where a 
runway extension project is in progress. Kep may be 
destined to become the second best fighter base in 
North Vietnam. 

9 I, (3) There are positive intelligence indications 
thait MIGs are being assembled in North Vietnam. 

While a complete chronology of aircraft shipping crates 
being photographed at Phuc Yen has not been completed, 
it 'appears that shipping crates have been arriving 
since the fall of 1965 and a shipment of 20-25 hIG ;^ s 
may! have recently arrived from the ooviet Union. Th_ 
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standard FISHBED crate is not in evidence, suggesting 
“rjr 3 smaller crate is used, i or rail snipment ith 
the aircraft dismantled to a greater extent. 

•0. (:j) The MIG-21 FISHBED is a high speea inter- 
ceptor capable of operating at over 60 thousand feet 
at speeds of up to 1,150 knots. A zoom climb intercept 
capability exists to altitudes above 70 thousand. Both 
the day fighter and all-weather versions are presently 
in North Vietnam. Both versions can carry AA Ms. external 
bombs and rockets. The all-weather FIoHBED Jsas 
cannon capability, she MIS-17 is capaole oi 
above 53,000 feet at speeds up to 600 knots, it aiso ^ 
is capable of handling A AMs as well as rockets ana bomos. 

The primary target of the FISHBED seems to be the F4C 
while MIG-17s engage primarily F-105s on strike assign- 
ments . 

11. (S) North Vietnamese jets have been observed with 
two basic insignia. Pilot observations indicate either 
a plain red star or a basic red star and bar similar uO 
CHICOM markings. Photography seems to support a yellow 
star within a red circle superimposed on a red bar. 

Some FISHBEDS have been observed with green insignia 

in addition to the country markings, possibly indicative 
of a unit designator. 

12. (3) Listed below are the names and locations of 
North Vietnamese airfields, including those under 
construction, and having runways at least 2,000 feet 
or more in length: 

3ac Can 22-09-07N/105-51-05E 

3a i Truong 19-54-04N/105-28-22E (Under construction) 

Ban Puoi ' 21-15- 30N/104-39-00E 

Cao Bang 22-39-35N/106-16-19E 

Dien Bien Phu 21-23~3?N/103-00-40E 

Dong Hoi 17-30“^5N/106 -j5'" , * + 0E 

Ha Giang 22-52-L7N/104-57-10E 

Cat Ei 20-49-0 1N/106-L3-46E 

Kien An 20-48-29N/106-36-48E 

Bac Mai 20-59-22H/105-50-00E 

Gia Lam 21-02-09N/105- 53-24E 

Koa Lac 21-02-00N/105-30-00E (Under construction; 

Kep 21-24-00N/106-16-10E 

Kep Ha 21-22-L5N/106-39-58E 

‘Apparently complete enough for a small contingent of 

MIG-17s. 
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Lai Chau 
Lang Son 
Lao Cai 
Mong Cai 
Na San 
Nghia Lo 
Phong Tho 
P&uc Nhac 
Pliuc Yen 
Phu Tho 
Than Uyen 
Tong 
Vinh 
Yen Bai 


22-0 3- 33^/10 3-09-52E 

21- 50-08N/106-1+6-33E 

22- 28-5 t N/103-58-49E 
21-31-15N/107- 58-48E 
21-12-46N/104-02-18E 

21- 35-45N/104--30-20E 

22- 32-00N/103-21-50E 

20- 10-12N/106-05-25E 

21- 13-25N/10 5- l +8-48E 

21-23- 5ON/105-12- 1 +OE 

21- 59-42N /10 3-55- 30E 
21-0 5- 50N /10 5-28-07E 

1 8-43-52N/105- 1 +O-28E 

(Presently considered an unidentified 
military installation and not an 
airfield under construction) 


13. (S) The following is an estimate of the number of 
aircraft in the categories indicated that could be 
supported at each airfield. In the case of Phuc Yen, 
two figures are presented to show the number of light 
bombers that could be supported in the absence of other 
aircraft types. No attempt has been made to show number' 
derived by combining two or more categories nor does 
the list include estimates for airfields with runways 
less than 2,000 feet in length or airfields under 
construction or extensively damaged and presumed 
abandoned: 

j Jet. Fighter Jet Bomber Transports 


|3ac Can 
IBac Mai 
|Cat Bi 
Gia Lam 
Kep 

Kien An 
Lang Son 
Mong Cai 
Phuc Yen 
Tong 


30 

40 

40 

20 


75-90 


10 


25-30 


5 

10 


15 

5 


14I. (S) The number and type of aircraft that are 
currently being operated at airfields is as follows. 
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Phuc 

; Ye n 

'Hen 

”•1 a * 5t*i y\ 

'ion f\ 

Cat : 

MiG 21 

13 





MIG lp/17 

32 

- j 

15 

-- 

2 

IL-28 

6 







AN- 24 

— 

— 

3 

— 



IL-14 

— 

— 

14 

— 

— 

LI-2 

— 

— 

10 

7 

7 

AN- 2 

-- 

— 

11 

6 

7 

MI-1/4 

— 

— 

12 

4 

4 

MI-6 

— 

— 

3 

3 

— 

UMIG 15 

3 

-- 

— 


— 

YAK 11/18 


— 

— 

— 

14 

ZLIN 226 

— 

— 

15 

— 

— 

Note: An additional 

32 MIG 

15- 17s and 

2 IL-28 s 

are 


located in China. 


15- (3) While it is assumed that most, if not ail 
ma;)or airfields handling jet and large transport 
aircraft have all-weather landing systems only Rac Mai 
is known to possess a ground approach control radar 
(HOME TALK) supported by a traffic control surveillance 
radar (LONG EYE). Photography reveals that a HOME TALK 
is possibly located at Phuc Yen and since both type 
landing aids are compatible with each other, it is 
possible that a LONG EYE is located there also. To 
provide initial let-down control there are an estimated 
seven Ground Control Intercept facilities available. 

It is not known whether' instrument landing systems 
are positioned on major airfields. In the absence of 
HOME TALK and LONG EYE, and where weather conditions 
are either below minimums or beyond the ability of 
the pilot to cope with, recovering aircraft would 
prooabiy be directed to alternate fields hosting 
precision approach radar or experiencing favorable 
we a ther . 

The volume of air traffic that could be handled 
at any given airfield would depend upon many facets of 
air operations including weather, pilot and controller 
proficiency, status or availability of approach radars, 
in-flight emergencies, and the air defense conditions 
at the moment. Comparing the flight operations of the 
present Air Order of Battle with existing airfields. 
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i * i- probable "hat the present traffic load has not 
overly taxed any airfield conducting launch and 
recovery operations and that a greater volume could 
be handled successfully. 
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ANNEX F TO APPENDIX D . 

COMMAND AND CONTROL 

1. (3) For the purpose of air defense command and 
control, the NVN land mass is considered to be one air 
defense district. It is believed that the NVN air 
defense system is closely patterned after those of Com- 

China and the Union of Soviet Socialist Republics. 
It is a sophisticated, integrated network of radar sites 
(EW/GCI/FC), filter centers, communications facilities, 
command elements and defensive weapons systems (SAM/ 
AAA/aircraft) . 

2. (S) The Headquarters Air Defense District, Hanoi 
(JCS 30) is the highest echelon of the command and con- 
trol structure . (See Tab A). This headquarters is 
believed to be direct air defense at the national level, 
to include direction of GCI facilities and possibly con- 
trolling fighter aircraft in the Hanoi Zone. At this 
level all elements of defense, i.e. , manned aircraft, 

SAM, AAA, GCI, and EW radar nets are coordinated. All 
aircraft tracking data from filter centers are received 
and acted upon at this headquarters. 

3. (3) There are several Air Defense Filter Centers 
believed to be operating within North Vietnam. These 
Filter Centers receive all plot data direct from the 
subordinate detection facilities, perform the necessary 
filtering, and pass the resultant tracking data to the 
Hanoi Air Defense District Headquarters, adjacent filter 
centers, and various weapons system controllers. 

4. (3) Air warning units (field radar sites) maintain 

360 degrees surveillance, including the detection, crack- 
ing and identification of all air activity and report 
this data to their appropriate filter center. It is 
estimated that an average time of three minutes is 
required from initial detection of a hostile aircraft 
until accurate data is made available to the Air Defense 
District Headquarters. ; 
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5. I (S) Air surveillance is maintained on a 24-hour 
basis! Radars at particular sites operate during 
scheduled periods in accordance with an over all Plan 
for coverage of North Vietnam. A typical days schedule 
might! call for several two-hour operating Periods for 

a radar site. The radars are shut down outside of their 
operating periods and for periodic maintenance. The 
extensive redundancy of radar equipments within North 
Vietnam provides sufficient duplication of coverage to 
allow for crew rest and maintenance without sacrificing 
radar coverage. 

6. (S) Communications links are the vital elements 

upon which the air defense command and control is dependent. 
These links tie the field radars to the filter centers 
and permit passage of warning information up the chain 
of command. Existing communications probably consist of 
high (frequency radio utilizing manual morse and voice 
broadcast, point-to-point VHF voice broadcast, land line, 
and microwave relays. A microwave (R-400) antenna has 
been I identified at Hanoi/Bac Mai Airfield; however, the 
location of other microwave antennas has not been deter- 
mined. 

7! (S) Surface-to-air missile (SAM) units are organized 
by regiment and subordinate battalions. It is estimated 
that I there are presently 25-30 SA-2 battalions operating 
within North Vietnam. Assuming that the SAM organiza- 
tional structure is based upon the Soviet standard of 
approximately six battalions per regiment, there are 
probably four or five SAM regiments in North Vietnam. 

As in the Soviet system, it is believed that the responsi- 
bility for weapons commitment is a matter of standard 
operating procedure at the SAM regimental level. 

8. (S) For fighter Aircraft control, there are 11 heavy 
EW/GCI (BAR LOCK/BIG BAR/TOKEN) type radars identified 
witri North Vietnam. These radars coupled with the FLAT 
FACE, low-level gap filler radar, provide North Vietnam 
with an extensive GCI capability in excess of that required 
for | the relatively small number of fighter interceptors 
in the inventory. 
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V. ($) The MVN air defense command and control 
procedures and equipments are considered to be under- 
going continual modernization and refinement for greater 
effectiveness. There have been indications of the simul- 
taneous integrated employment of different weapons sys- 
tems. i.e., SAM/ AAA/aircraft. Although this type of 
coordinated force employment is not the routine, it 
is an indication of an established capability. 
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ANNEX G TO APPENDIX C 


EFFECTIVENESS OF US OPERATIONS 


1. (S) Strike Operations 

a. Through December 1966, 19 differenc early 
warning radar sites in North Vietnam have been* sub- 
jected to air attack, many repeatedly. Thirteen of 
these radar sites subsequently returned to full active 
status. The isolated stations on the islands of Hon 
Matt, Hon Nieu, and Bach Long Vi have apparently been 
abandoned. 

b. The effectiveness of strikes against fire con- 
trol and missile control radars has been difficult to 
evaluate. Strict EMCON on the part of the NVN air 
defense personnel suggests an awareness of the SHRIKE 
missile on the part of the North Vietnamese. Sharp 
reduction in radiation time, particularly by the FAN 
SONG radar, has made target acquisition and firing by 
SHRIKE equipped aircraft difficult. During many 
instances when SHRIKE missiles have been fired at 

FAN SONG and AAA fire control radars, the emitter fre- 
quently has shut down shortly after launch. The ability 
of the North Vietnamese to identify the moment of launch 
or its carrier is uncertain. 

c. Assessment of air strike results are based on 
pilot reports, post strike photo reconnaissance^ and 
ELINT. Smoke and dust frequently obscure the target, 
aerial photography is rarely able to permit definite 
identification of radar antennas and tactical redeploy- 
ment of equipment add to the problems involved in Bomb 
Damage Assessments (BDA) . While ELINT does not pro- 
vide positive evidence of destruction or damage to 
radar equipments, the lack of subsequent intercepts 
from some of the struck sites implies at least some 
damage. On the other hand, subsequent ELINT inter- 
cepts from other sites struck provide indications of 
either repairable damage or replacement of equipment. 
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d. In summary, the success ofj-air strikes against 
NVN EW/GC I fire control, and missile control radars 
has been, at best, difficult to evaluate. In any 
event, the introduction of new equipment has probably 
more than offset any actual hardware losses resulting 
from attack, and the NVN air warning, ground controlled 
intercept, and weapon control systems remain intact 
displaying continued growth. 

(S) ECM/ECCM Operations 

| a. Information regarding effects of US jamming on 
NVN radars is very soarse. It is believed that the 
overlapping coverage of early warning radars through- 
out North Vietnam, the limited area of responsibility 
for each, the frequency diversity among the various 
raiiars and the probable availability of information 
derived from Chinese communist radar coverage offer 
sufficient duplication to offset all but the most 
concentrated effort to interfere with this surveil- 
lance function. 

b. The NVN AAA elements have indicated some effects 
from US jamming of their fire control radars by dis- 
playing certain characteristic patterns of radiation. 
Tlie degree of jamming success against the NVN AAA 
elements is not known, however, US ECM operators have 
reported consistent success in breaking lock-ons of 
the fire control radars. Jamming against fire control 
radar sites, especially in breaking the lock-on mode 
o if operation has, on most occasions, appeared to com- 
pletely degrade the radar's capability to direct 
accurate controlled fire. 


c. SAM crews have been successful in downing hostile 
aircraft while operating in an ECM environment. Three 
EB-66 aircraft have been lost to the SA-2 system and 
one of a pair of EF-10B disappeared under circumstan- 
ces which might have involved an SA-2 firing. 

d. While it is believed that the North Vietnamese 
are fully aware of ihe SHRIKE missile and its mission, 
there is little evidence to indicate that they can 
identify the aircraft so equipped or the moment of 
launch. The standard Vietnamese operating practice 
appears to be an on-again-off-again tactic with the 
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FAN SONG radar. The silencing oT FAN SONG radars 
as aircraft are aligned for launch could quite con- 
ceivably be coincidental with this intermittent 
practice. The precautionary emission control tech- 
nique has been confirmed by various ELINT collectors. 

ECM operators- have been reporting for some time that 
FAN SONG .signals are up for only short periods, 
apparently progressing from a d umm y load mode of 
operation directly to transmit in the high PRF mode, 
resulting in a minimum amount of time between the 
initial intercept of the signal and missile launch. 

e. In summary, it is believed that US jamming activ- 
ities have been sufficiently effective to force the 
North Vietnamese to search for counter-countermeasures 
and actively pursue a course aimed at overcoming these 
effects. It appears that the over-all air surveil- 
lance reporting system has not been degraded to any sig- 
nificant degree due to the overlapping radar coverage 
and the probable inter-country data exchange. 

3. (S) Attacks on EW Radar Sites 

a. Through November 1966, there had been at least 
the following attacks on Joint Chiefs of Staff num- 
bered EW sites: 


Site 


Total 

Attack Sorties 


Site 

Status 


Mui Ron 
Ha Tinh 
Hon Mat 
Quong Khe 
Kim Cuong 
Anh Song 
Bach Long Vi 
Vinh Son 
Dong Hoi 
Vinh Linh 
Cua Lo 
Mu Due 
Hon Nieu 


166 

Active 

65 

Active 

237 

Inactive 

44 

Relocated 

8 

Relocated 

8 

Relocated 

107 

Inactive 

206 

Ac five 

12 

Moved prior to a' 

40 

Active 

106 

Destroyed 

15+ 

Active 

123 

Inactive 
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b. This heavy weight of effort is not indicative 
of a sustained anti-radar campaign but resulted from 
the| fact that a number of the sites are suitable as 
weather alternates. 

4. (S) Attacks on SA-2 Sites 

a. Through mid-November 1966, there had been on 
the order of 200 visually-directed attacks on SA-2 sites. 
Photographic BDA was obtained approximately 40 times. 
In|only four cases (one a restrike on a previously 
attacked site) was damage to SAM equipment photographed. 
Inja fifth case, a number of craters in a partially 
occupied site were visible. Photographic BDA results 
are summarized below: 

BDA Delay Damaged Craters in 

After| Last SA-2 Dummy or Unoccupied 

Attack Equipment Unocc Site No Damage Total 

Same Day 4* 4 7 15 

1-7 Days Late (1)** 5 6 12 

1-4 Weeks Late - 4 6 10. 

1-5 Months Late - 2 2 

Date lof Attack - 2-2 


| b. The results of the three attacks w'hose success 
is positively assessable from photography are sum- 
marized below: 


* 3| sites, 4 attacks', 4 BDA passes 
** Site partially occupied and cratered; no direct 
evidence of equipment damage 
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Date 

Aircraft 

Ordnance 

23 

7 

Nov 

65 

4 a-4 

1 52 x 2.75" RX 






24 x 250# bomb 

42 

7 

Nov 

65 

4 a-4 

24 x 250# bomb 

42 

7 

Nov 

65 

4 a-4, 

34 x 500# bomb 





1 A-6 

5 x 1000# bomb 

136 

9 

Sep 

66 

20 F-105 

Over 30 tons 





13 F-4 

It 


8 F-104 


Results 

Guidance vans 
and 2+ laun- 
chers damaged 


4-6 launchers 
damaged; 
destroyed pro- 
bable damage in 
guidance area 

2 transporters 
destroyed: 2 
damaged: 2 pro- 
bably damaged 



DG-5 


Annex G no 
Appendix D 


L 


L i_ . 


L 


r 



ANNEX H TO APPENDIX- D 



SECRET 


NVN WEAPONS EFFECTIVENESS 

1 . (3) OvPT’-a 1 1 

From 7 February 1965 to 31 December 1966. attrition 
of strike, flak suppressor and armed reconnaissance air- 
craft over North Vietnam has been 0.33 percent. Average 
attrition of attack aircraft has slightly but persistently 
declined. This steady reduction in loss rates has pre- 
sumably been due to a complex interaction between United 
States and enemy tactics and equipment effectiveness 
which is only partially understood. Losses have been 
overwhelmingly to gunfire with losses to SA-2 and to 
fighters following in that order. 

2 . (3) Guns 

Over-all direct gun effectiveness has been low; 
through 31 January 1967 attrition of attack aircraft to 
guns has been less than three losses per thousand sorties. 
However, these over -all averages conceal some extremely 
high attrition rates which are summarized below: 


Type of. Operation 

Sorties 

Attrition 
of attack 
Sorties to gf 

1965 low altitude attacks 

370 

5 - 7 % 

1965 USN attack sorties in 

511 

2.5% 

Package VI 

Anril-December 1966, U3AF 

2430 

l.U# 

attack sorties in Package 
VIA 

April-December 1966, USN 

3110 

0.73$ 

attack sorties in Package 

VIB 

( SAR & RESCAP losses 


excluded) 



(The marked difference in Navy and Air Force 1966 
attrition in Package VI is probably due to the fact 
that the Navy sorties represent a mixture of strikes 
on heavily defended targets and armed reconnaissance 
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on the less-defended coastal fringe? while the Air Force 
sorties were predominantly against heavily defendea 
targets . ) Losses as a function of altitude through 
30 September 1966 have been as follows? 


Altitude nf Hit 
Below! 4500 ft 

4'j0o|7000 ft 
Above 7000 ft 


Percent 

87 % 


(S) SA-2 Effe ct ivene-£& 

1 a. Over-all SA-2 effectiveness against tactical 
aircraft through 5 February 1967 has been low: Over 

1500 missiles were fired for 3 4 positive and 12 
probable/possible kills. North Vietnamese beliefs as 
to effectiveness have been more optimistic ; . they con- 
sistently report shoot downs which do not, in fact, 
occur. US tactics of diving for the ground when 
sighting missiles may create radar and visual 
indications of shoot downs which do not occur. 


b. The low over-all effectiveness of the SA-2 
■system has not been obtained uniformly. Against manned 
aircraft presenting ideal targets, the system has been 
moderately effective. During the first two months of 
employment in 1965, for example, the number of SA-2 
fired per kill was four. Similarly, when the SA-2 
system was first deployed south into the DRV pan- 
handle, during February-April ^ 1966 , the number 01 
missiles fired per kill was eight. Final. y, against 
high altitude drones, performance has been far better 
with an estimated two missiles fired per kill. *o=t 
SA-2 kills have occurred at or above 3000 feet. 

c. Indirect effectiveness of the SA-2 system 
appears to have included: 


(I) Interference with true armed reconnaissance. 


(2) An increase in en route losses to AAA at 
least for strikes on fixed targets due to the 
requirements to operate at lower altitudes. 
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(3) Significant reduction in photo coverage 
due to altitude restrictions *or losses. 

( l +) Restrictions on B-52 operations. 

V. (S) Fighter and GCI Direct Effectiveness 

a. Basic statistics on the effectiveness of the 
NVN fighter and GCI system during the period 1 January 
1966 - 28 February ' 1967’ and summarized below: 


Intercept attempts Unknown 

Encounters 98 

US Losses 10 *■ 

N/N Losses 30 ** 


In addition to the probable intercept attempts a 
number of MIG sightings which did not evolve into 
engagements indicates that possible defensive patrols 
are being flown as part of the NVN defensive tactics. 

b. This data indicates that the direct threat 
from fighter aircraft is low: about seven percent 
probability of loss given an engagement. Further, the 
exchange rate is unfavorable to the North Vietnamese; 
three to one by US pilot reports. 

c. An implicit indicator of GCI effectiveness 

is given by the degree of success in interferring with 
strike aircraft inbound to or over the target. Data 
on air encounters are summarized below: 


* Excludes one US initiated intercept of prop aircraft. 

** Includes probable' and possible losses. 
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US Aircraft 
Mission 


TARCAP/BARCAP/ ESCORT 


Strike 



Oct 1966 
to 

1966 1966 Jan 1967 


15 


4 

4 

11 


9 

6 

2 

10 


Inbound 

Over Target 1 

Outbound 2 

Uncertain 1 

TARCApj & STRIKE 1 

RECCE/ECM/OTHER 2423 

d. It can be seen that after raid 1966, encounters 
.with strike aircraft prior to ordnance delivery 
increased and encounters with CAP decreased. How- 
ever, after October, encounters with US CAP increased 
substantially, while encounters with strike aircraft 
remained constant. This may have resulted from 
improved US strike tactics, improved NVN GCI, more 
confidence in MIG pilots, particularly MIG-21 s, or 
all factors combined. 

I e. Indirect effectiveness of fighter operations 
may have included: 


(1) Some diversion of strike-capable aircraft 
to BARCAP and TARCAP. 

(2) Reduced weapons loads due to carriage of 
AAM. 


(3) Ordnance and fuel tank jettisoning incident 
j to attacks. 

I f. Although the majority of the losses have been 
below 5000 feet, there has been substantial exposure 
above that altitude, particularly in delivery maneuvers 
against heavily-defended targets. This implies that 
radar-controlled gunfire has been relatively ineffec- 
tive in North Vietnam, either inherently or because of 
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exit; ting US countermeasures. Indirect effectiveness 
of AA defenses has included: 

(1) Avoidance of low altitude attacks. 

(2-) Increase in release altitudes and the 
elimination of multiple-pass attacks. 

(3) Geographic restrictions on aircraft employ- 
ment. 

5 * (S) Following is a complete summary of US aircraft 
combat losses in North Vietnam to various defensive wea- 
pons systems as of 6 March 1967: 


Ground Fire 

392 

SAM Confirmed 

34 

SAM Possible/Probable 

12 

MIG Confirmed 

10 

MIG Possible/Probable 

2 

Other Combat 

4 

Unknown 


TOTAL LOSSES 

484 
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ANNEX I TO APPENDIX D 

AN ANALYSIS OF NVN AIR DEFENSE COMMAND AND 
CONTROL SYSTEM AS A TARGET SYSTEM 

1. (3) Target System 
a. Gengraj 

(1) In compiling suitable data for a detailed 
target analysis of the NVN Air Defense Command 
and Control System, available information from 
Defense Intelligence Agency (DIA) , National 
Security Agency (NSA) , National Photographic 
Interpretation Center (NPIC), Joint Chiefs of 
Staff, Seventh Air Force (7th AF) , and Pacific 
Command Air Force (PACAF) has been examined. 

From this examination, it has been determined 
that much of the existing source data does not 
permit accurate targeting. Further analysis of 
the command and control network as an integrated 
target structure is, therefore required. 

(2) The NVN Air Defense Command and Control 
System is closely patterned after those of the 
Soviet Union and Communist China. It is a 
sophisticated, integrated network of radar sites 
(EW/GCI/FC), filter centers, communication 
facilities, command elements, and defense 
weapons systems ( SAM/AAA/air craf t) . Equipment, 
technical assistance, and air battle control 
procedures have been provided by both the 
Soviet Union and Communist China. 

(3) The objective of NVN air defense is to 
protect selected target areas as well as the 
major avenues of approach to North Vietnam, and 
to provide contiguous areas of Communist China 
with extended early warning and tactical 
information. 

(4) The land mass of North Vietnam is 
organized into one national air defense district 
with headquarters in Hanoi. This headquarters 
not only implements national defense air plans 
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and policies, but also directs and coordinates 
actual air defense operations within North 
Vietnam. 


b. Target Installations 

(1) He ad Quarters Facilities 

(a) Hanoi Military Headquarters, NVN Air 
Defense District, JCS 30, 21.01. 50N/105. 50. 40E. 
This is the only targeted air defense head- 
quarters facility in North Vietnam. It 
includes the supreme staffs responsible for 
implementation of coordinated air defense 

• plans at the national level, as well as the 
main operational control center for direction 
and coordination of actual air defense opera- 
tions within North Vietnam. As a minimum, the 
headquarters directs air defense in the Hanoi 
Zone,* including ground control intercept 
facilities and possibly, fighter aircraft. In 
addition, it is believed to direct air defense 
at the national level and control assignment 
and disposition of AAA units of regimental 
and/or battalion size. All radar reports 
from filter centers are received and acted 
upon at this headquarters. 

(b) Subordinate headquarters- type command 
and control facilities are believed to exist 
at other key locations, such as Phuc Yen 
Airfield and Hanoi/Bac Mai Airfield; however, 
precise identification of facilities, functions 
and location to allow targeting application is 
not available. 


(2) Communications Facilities 



(a) Telecommunications facilities in North 
Vietnam consist of telephone/telegraph open 
wire line network connecting principal cities 
and town, point-to-point radio communications 
facilities, and radio broadcasting facilities. 
The open wire lines are not considered good 
targets because they are extremely difficult 
to locate and can be readily repaired if 
damaged. However, the radio communications 
facilities do provide suitable targets which 
are highly vulnerable to air strikes. 
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( b) rive communi cations facilities are 
included in the present Joint Chiefs of 
Staff Target List, and two of these are 
considered inactive as a result of air strikes. 
The remaining three facilities comprise 60 
percent of the Joint Chiefs of Staff targeted 
communications capacity and have not been 
subjected to air strike. These facilities 
are : 


TGT NO. 

NAME 

SIGNIFICANCE 

66 

Hanoi Inti 

This is the largest 


Had com XMTR 

and best equipped 


Dai Mo 

radio transmission 


(205910N/ 

facility in North 


10 54600 E) 

Vietnam. 3elieved 
to serve both 
military and civilian 
needs. Focal point 
for international 
radio communications. 
Probably used for 
communications to 
overseas areas. like 
Soviet Union, 
Communist China, 
and Cuba. 

66.1 

Hanoi HF 

Based on its proxi- 


Telecom Site 

mity to Hanoi, 


PHUC COC 

antenna configura- 


(205145N/ 

tions, and size. 


1055332E) 

this facility is 
important in the NVN 
telecom scheme. 
Antenna orientations 
provide 36 O degrees 
coverage. Although 
the power(s) and 



frequencies are not 
known, physical 
appearances indicate 
a capability to serve 
all sections of NVA 
and VC or Pathet Lao 
forces, as well as 
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TOT NO. 





NAME 


SIGNIFICANCE 


66.1 


67 Hanoi Inti 

Radcom Rcvr 
San Dong 

(2102 JIN/ 

105^132E) 


regions in southern 
Communist China. 

This could serve as 
a SIGINT site or as 
an international 
shortwave radio 
broadcast station. 

This is the largest 
and best equipped 
radio receiving 
station in North 
Vietnam. Believed 
to serve both 
military and civilian 
needs. Focal point 
for reception of 
international radio 
communi cations . 

Used for long range 
radio receiving from 
areas like Soviet 
Union, Communist 
China, and Cuba. 


( 3 ) Weapons Systems and Support Facilities 


(a). SAM Facilities 

X, It is estimated that there are 
25-30 SA-2 battalions operating within 
North Vietnam. The exact locations of 
these battalions at any given time is 
uncertain because of the high degree of 
mobility of the* SAM system. As of 
24 March 1967 there are l 6 l existing SAM 
sites which are capable of receiving and 
employing missiles. Since the daily 
locations of the SAM battalions cannot 
be accurately predicted, the SAM sites 
do not present suitable preplanned 
targets. However, daily SAM activity 
indications from ELINT, pilot, and photo- 
graphic sources showed an average of nine 
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possible that ground alert defense 
suppression aircraft responding to 
daily 3AK activity indications on a 
real-time basis could be employed 
against those sites indicating 
. activity. : 

2. There are three known and two 
suspect f:.xea SAM assembly and checkout 
facilities in North Vietnam. Of the 
three known SAM support facilities, two 
are in the Haiphong area and one is in 
the Hanoi area. Both of the suspect 
facilities are in the Hanoi area. Following 
is a listing of these facilities: 


TGT NO . NAME 


5I0IHIFICANCE 


JCS 65*8 Hanoi SAM Spt 
Facility 
(204458N/ 

10 53510E) 



Haiphong SAM 
Spt Facility 
(2044O0N/ 
1063518E) 
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This is the first con- 
firmed SAM support 
facility in North 
Vietnam. It is located 
within 25nra of 23 known 
SAM sites. As a result 
of US air strikes, late 
December 1966 5DA 
indicates the capacity 
of this facility to be 
reduced by approximately 
48 percent. This 
facility is currently 
believed to be inactive. 

This is the second 
confirmed SAM support 
facility in North 
Vietnam. It is located 
within 25nm of 32 known 
SAM sites. Late December 
BDA indicates this 
facility has been 
approximately 75 percent 
destroyed. This facility 
is currently believed to 
be inactive. 
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tgi :;o . name 

| Haiphong SAM 
Spt/Assembly 
Area 

(20562 2N/ 
106280 IE) 



sign: 


■CANGE 


This is the third 
confirmed SAM 
support facility 
in NVN. Located 
approximately 13nm 
WNW of Haiphong, 
this facility 
greatly improves 
the 3AM support and 
servicing in the 
Haiphong area. 



Canh Nam 
Suspect Spt 
Facility 
(213249N/ 

1060 553E) 


Located approxi- 
mately 33nm NNE 
of Hanoi, this 
facility is in a 
strategic position 
to provide rapid 
support to SAM sites 
in the Kep-Thai 
Nguyen area. 


Gia Lam A/F 
Suspect Spt 
Facility 


There have been 
numerous reports 
and photographs 
of various pieces 
of SAM equipment 
at several loca- 
tions on Gia Lam 
A/F. Although the 
actual support 
facility buildings 
and equipment have 
not been identified, 
there is sufficient 
evidence to indicate 
a support function. 


3* Transient storage and staging of 
SA-2 missiles and missile associated 
equipment being deployed to other sites 
has been detected along the streets of 
urban areas, on athletic fields, in 
various military installations, and at 
agricultural facilities. The fleeting 
nature of deploying missile equipment pre- 
cludes preplanned targeting. 


Dl-6 


Annex I to 
Appendix D 



depending upon deployments, in and out of 
country and upon combat attrition; therefore, 
reference to the most recent order of battle 
for current figures is necessary. As of 
16 February 1967, there were 114 air defense 
fighter aircraft reflected in the DIA Air- 
craft Order of Battle for North Vietnam. 

Of 'these, 32 MIG-15/17 aircraft are estimated 
to be based in China at Yunnani Airfield, and 
82 fighters (64 MIG-15/17 and 18 MIG-21) are 
located at four airfields within North Vietnam 
which are capable of sustaining jet operations. 

Two additional airfields are capable of 
supporting limited jet operations. Those 
airfields are as follows: 

JCS NO . NAME SIGNIFICANCE 

3 Hanoi/Gia Lam Afld International air- 

port of North Vietnam. 
Jet fighter capable. 
Transport aircraft 
assigned. 6600* x90 f 
concrete runway, 
storage and 
administration 
buildings , hangars , 
barracks, POL, 
extensive aircraft 
revetments. Used 
by MIG-15/I7s. 

6 Phuc Yen Afld Primary NVN tactical 

airfield. MIG-15/17/ 
21s, IL-28 s assigned. 
9170' x20 5* concrete 
runway, hangars, 
storage, and 
administration 
buildings , barracks , 
POL storage, dis- 
persed revetments. 

1 Jet maintenance 

facilities. 
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JCS NO. NAME 


SIGNIFICANCE 


Haiphong/ 
Cat Bi Af Id 


Haiphong/ 
Kien An Afld 


Kep Airfield 


Primary NVN air 
transport base. 

7900' xl70' concrete/ 
asphalt runway, 
storage, and mainte- 
nance buildings, hang- 
ars, POL storage, 
extensive revetments. 
Used by MIG- 15/1 7s and 
by helicopters. 

5900' xl40' concrete 
runway. Administra- 
tion and storage build- 
ings, barracks, POL 
storage, extensive 
revetments. Limited 
jet capable. Used by 
light transports and 
by MIG- 15/1 7s . 

5975 l xl55’ concrete 
runway. Storage 
buildings, barracks, 

POL storage, extensive 
revetments. 


Hoa Lac Afld Newly identified opera- 
tional airfield. Run- 
way is estimated to be 
7000-8000 feetin length. 
Airfield facilities 
remain under construc- 
tion; however, March 
photography showed 
5 MIG- 15/17 aircraft. 

(c) AAA Defenses . As reflected in the PACAF 
AIS-3D, Antiaircraft Order of Battle, North 
Vietnam, 2 February 1967, there are 7067 AAA 
weapons in North Vietnam. Due to the 
tremendous numbers and because of the 
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extreme mobility of these ^weapons , it is 
not believed practical to consider targeting 
the AAA system per se. However, selective 
targeting of specific AAA defenses in support 
of other planned missions in a given target 
area is practical. 

(4) Radar Facilities 


(a) This category considers individual 
pieces of radar equipment as well as those 
principal elements of the command and control 
system that receive, evaluate, and/or disseminate 
aircraft tracking data. The present estimated 
flow of data is from the initial detection by a 
field radar site, to a radar reporting station, 
to an air defense filter center where the dsta 

is simultaneously relayed to adjacent filtei 
centers, the Hanoi Air Defense District 
Headquarters (JCS 30), and to various weapons 
system controllers. Positive identification 
of responsible command elements is not known; 
however, it is believed the primary authority 
for coordination, control, and weapons commit- 
ment is presently retained by the Hanoi Air 
Defense District Headquarters. 

(b) The over-all North Vietnam radar 
command and control network does not present 
a target structure that is well-suited to 
preplanned target application. There is a 
multiplicity of equipment types which provide 
an extensive redundancy of functional capa- 
bility. The large numbers, high degree of 
mobility, dispersed deployment, and relatively 
small physical size of the individual pieces of 
radar equipment* make targeting of the entire 
radar system highly impractical. However, 
targeting of selected key elements of the 
system such as radar reporting stations, 
filter centers, Ground Control Intercept 

(GCI) sites, and their associated point 
defenses is believed feasible. The following 
presents available information relative to 
these key elements: 
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3. Present estimates indicate tr.ere 
are several radar filter centers operating 
within North Vietnam. These centers 
receive the aircraft tracking data from 
the radar reporting stations, filter the 
data, and pass it along to higher echelons 
of command, adjacent filter centers and to 
weapons systems controllers. Accurate 
positional data to permit conventional 
weaponeering is presently available for 
two of these filter centers: 


name COORDINATES 

VINH (CUONG GIAN) 184125N/1054120E 
NAM DINH 202446N/1061003E 

At least seven primary GCI sites are 
operating within North Vietnam. Accurate 
positional data and equipment identification 
to permit targeting is available on six of 
these sites. One known site near Phuc Yen 
has been shifted to a new location which is 
undetermined. The six known positions are: 


NAME 

HANOI/BAC MAI 
KEP 

PHUC YEN 
HA DONG 
CHUC SON 
THUONG CHE 


COORDINATES 

205928N/1055005E 

212114N/1061717E 

211357N/1055307E 

205955^/10 5 l + 1 +ooe 
205620N/1054255E 
205800N/1055825E. 


3, There are an undetermined number of 
radar reporting stations passing aircraft 
tracking data received from the field radar 
sites. Analysis to date has failed to 
provide positional data accurate enough to 
permit targeting of these facilities. 
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4. In addition to the above targets, 
there are eight early warning (SV. : ) radar 
sites for which suitable targeting data 
is presently available. 


NAMS 

VINH LINK 
DONG HOI 
PHU THO 
HO A BINH 
ANH SON 
YEN LAI DONG 
BAI THUONG 
HAIPHONG 


COORDINATES 

170519N/1065930E 

172945N/1063545E 

21230 3N/105H26E 

203807N/1051336E 

185^10N/1051550E 

190243N/1093^11E 
1953^N/10 52248E 
2048 50N/ 10 6442 IE 


(c) The present Joint Chiefs of Staff 
Target List for North Vietnam reflects five 
strategic coastal warning radar sites. 

These radar sites are: Hon Matt Island Radar 

Site (67.12), My Due Radar Site (67.8), Hon 
Nieu Island Radar (67.9) j Bach Long VI 
Island Radar Site (67.19), and Vinh Son 
Radar Site (67.2). Each of these sites has 
been subjected to air strikes. Late December 
1966 BDA indicates the radar strength at the 
first three sites to be 100 percent destroyed 
and the last two sites to be more than 60 
percent destroyed. 


(S) The Effects that Destruction of a Certain 
Percentage of the Target System will have 
on the Enemy's Capabilities 


a. General 

(1) Because of the vastness of the over-all 
NVN Air Defense Command and Control System, 
certain elements of the structure are more 
vulnerable to destruction than other elements. 


DI-11 Annex I t 

Appendix 






The structure ranges from the basic field radar 
sets to the weapons systems being employed. It 
would be impractical to attempt to destroy each 
rudimentary part of such a diverse system. For 
example, there are hundreds of individual pieces 
of radar equipment and thousands of individual 
AAA weapons which singly do not warrant targeting 
consideration. However, destruction of select 
elements of the system is feasible and would 
certainly have a degrading effect on over-all 
North Vietnam air defense capabilities. 

(2) From a psychological standpoint, the 
destruction of certain elements of the command 
and control network would have a significant 
disturbing effect. For example, radio communica- 
tions are used extensively for communication with 
remote areas, and the denial or disruption of 
normal radio broadcasting/receiving facilities 
would have an adverse effect on the general 
population. 

b. Headquarters Facilities 

(1) The Hanoi Military Headquarters North 
Vietnam Air Defense District (JCS 30) is the 
highest echelon in the Air Defense Command and 
Control structure. Destruction of the headquarters 
facilities, equipment, and personnel would result 
in the lass of air defense direction and early 
warning control at the highest level. An 
attendant loss in continuity and coordination of 
North Vietnam air defense operations would 
certainly be evidenced if control functions 

had to be spread among various subordinate 
command entities. 

(2) Collateral effects of facility destruction: 
An air attack would cause an estimated 60 military 
casualties in the target area, and light damage and 
25 military and 25 civilian casualties in the 
surrounding area. 

c. Communications Facilities 

(1) The open wire telephone/ telegraph lines 
are not particularly susceptible to air attack. 
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Iffects realised from attacking open wire lines 
would be transient, since rapid repair could be 
easily accomplished. However, des truer ion of 
main radio communications facilities would force 
the North Vietnamese to utilize alternate 
facilities, probably mobile radio communications 
equipment, and communications for the North 
Vietnamese would be seriously degraded. 

( 2 ) Of the original total capacity of the JC 3 
targeted communications facilities, 20 percent 
has been destroyed or inactivated by air strikes. 
The remaining 80 percent capacity is at three 
principal ins tallations which had not been 
attacked as of 19 January 1967 . These facilities 
and their respective Joint Chiefs of Staff 
targeted capacities are as follows: 


PERCENT OF JC 3 
TARGETED CAPACITY 


TGT NO. 

NAME 

REMAINING 

66 

HANOI INTL RADCOM 
XMTR DAI MO 

40 

66.1 

HANOI HF TELECOM 
SITE PHUC COC 

20 

67 

HANOI INTL RADCOM 
RCVR SON DONG 

20 


TOTAL 

80 


( 3) ' Oes true tion of these facilities would 
eliminate the total Joint Chiefs of Staff targeted 
communications capacity of North Vietnam, disrupt 
the NVN international radio communications, and 
possibly cause overloading of other radio trans- 
mitting and receiving facilities in the Hanoi area. 
Further, if JCS 66.1 is being used as a 3 IGINT 
facility, its destruction would seriously hamper 
NVN capability, as other installations of this 
type are not known to exist. Broadcasting of 
propaganda items to the general public would be 
curtailed and the volume of international 
communications between North Vietnam and other 
countries would be severely reduced. 
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(4) Collateral effec t s of facility destructi on 

(a) JCS 66. Attack would cause an 
estimated five military and two civilian 
casualties in the target area with no damage 
or casualties expected in adjacent areas. 

(b) JCS 66.1. Attack would cause an_ 
estimated five military casualties each in 
the target area and the surrounding area. 

No collateral damage is expected in adjacent 
areas , and no civilian casualties are 
estimated. 

(c) JCS 67. Attack would cause an 
estimated three military and one civilian 
casualties in the target area with no damage 
or casualties expected in adjacent areas. 


!d. Weapons S y stems and Support gag JL3JL|la& « . 
Destruction or neutralization of the NVN defensive 
weapons systems would provide a favorable operating 
environment for our air strike interdiction forces. 

(1) Aircraft and Airfields 


(a) MIG supporting capabilities would be 
eliminated by destruction or neutralization of 
four of the six listed facilities. Denial of 
Phuc Yen, Hanoi/Gia Lam, Haiphong/Cat Bi and 
Kep would eliminate those facilities which are 
capable of supporting sustained jet operations. 
Similar destruction of the facilities at 
Haiphong/Kien An and Hoa Lac would preclude 
even limited jet operations. Elimination of. 
the MIG threat by destruction of the supporting 
bases would permit greater flexibility and 
economy in US air operations through a 
reduction or elimination of the sorties now 
committed to the MIGCAP role. MIGCAP sorties 
have averaged about one— third of total sorties 
flown. 


(b) Without the six jet capable airfields 
there would be no in-country MIG threat; how- 
ever, the possible use of Chinese Communist 
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airfields in close proximity to the I ’ V! T 
border for MIG support and launch bases 
should not be precluded. Destruction or 
denial of the NVN facilities would limit 
the strike range of China based aircraft 
and would preclude their recovery at those 
bases . 

(c) The locations of the listed airfields 
in or near urban areas would probably subject 
the adjacent civilian communities to some 
minor collateral damages and to minimal 
casualties. Effects of the destruction or 
denial of the individual facilities 
(including probable civilian casualties 
under daylight alert conditions) are as 
follows : 

JL. JCS 3, Hanoi/Gia Lam Airfield. 
Denial would preclude use of one of the 
principal transport bases in North 
Vietnam and would deprive North Vietnam 
of one of six jet capable airfields. 

It would also reduce the capacity for 
handling international air traffic, 
thereby making more difficult the air 
movement of foreign specialists and some 
critical items. Estimated civilian 
casualties: five. 

£. JCS 6, Phuc Yen Airfield. 
Successful attack would deprive North 
Vietnam of its primary tactical air- 
field and would considerably reduce the 
NVN Air Order of Battle (AOB) by 
destruction of parked aircraft including 
the bulk of the MIG-15/17/21 inventory. . 
A concomitant reduction in the NVN air 
defense capability would result. 

Estimated civilian casualties: None. 

3. JCS 8, Haiphong/Cat Bi Airfield. 
Successful attacks would significantly 
reduce NVN air capability by the 
elimination of the primary transport 
base and probable destruction of parked 
transports . 
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4. JC3 9, Haiphong^Kien An Airfield, 

destruction would further reduce the 
limited NVN air transport and air 
logistic capabilities. Estimated 
civilian casualties: Two. 

5 . JCS 9.1, Kep Airfield . Expected 

damage levels would reduce 47N air 
defense capabilities by the probable 
destruction of assigned fighters and the 
reduction of facilities supporting them. 
Estimated civilian casualties: None. 

£, Hoa Lac Airfield. Successful 
attack would reduce NVN air defense 
capability by elimination of a limited 
jet capable airfield as well as 
destruction of assigned aircraft. 

Estimated civilian casualties: None. 

( 3 ) SAM/AAA 

(a) Because of the large numbers and fluid 
nature of the SAM and AAA defenses, it is not 
believed feasible to destroy these systems per 
se. However, destruction of some SAM/AAA sites 
on a selective, real-time basis is reasonable. 

(b) Attacks against SAM/AAA targets should 
be directed against the associated radar 
missile control elements. Destruction of the 
missile control system is far more practical 
than attempting to destroy the actual weapon 
itself. 


2. In the case of a SAM site target, 
destruction of the FAN SONG missile control 
radar would render the site inoperative 
until such time as the FAN SONG could be 
replaced or repaired. 

Destruction of the AAA fire control 
radar does not totally neutralize the 
weapon system as in the case of SAM system. 
However, an attendant loss in firing 
accuracy would be realized, since the AAA 
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would' have zo be employed optioa.iy. 

The loss of radar firs-- control would 
also seriously degrade or negate the 
capability of these weapons during 
periods of low visibility and darkness. 

(c) Destruction of the SAM support 
facilities would have a serious impact on the 
employment of SAMs in North Vietnam. The SAMs 
must be assembled and serviced prior to 
delivery to the site locations; therefore, 
destruction of the support facilities would 
reduce the capability for dissemination 
and resupply of missiles. . 

e . Radar Facilities 

(1) The destruction of selected key elements of 
the radar network, such as filter centers, prime 
EV.VGCI sites, and radar reporting stations, would 
have a serious degrading effect upon the over-all 
continuity of the NVN Air Defense Command and 
Control System. This destruction would undoubtedly 
cause a critical disruption of the flow of aircraft 
tracking data and would increase the probability 
of survival for our strike aircraft. Also, since 
these are the major points for receiving and 
passing radar tracking data, their destruction 
would force the North Vietnamese to rely upon 
alternate systems with lesser effectiveness, thus 
enhancing our strike effort. 

(a) Filter Centers . Destruction of the two 
filter centers for which suitable targeting 
data is available would seriously impair the 
normal flow of aircraft tracking data and 
would probably create overloading at the 
remaining centers. It is believed that 
alternate procedures probably exist whereby 
the surviving filter centers could assume at 
least partial inputs from the radar stations 
normally reporting to the destroyed facilities. 

(b) GCI Sites . Destruction of primary GCI 
radar installations would significantly reduce 
the effectiveness of the MIG fighter force. 

The simultaneous integrated employment of MIG 
and SAM/AAA defensive systems would be 
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greatly degraded. The attendant reduction 
in the number of MIG encounters would not 
only increase our aircraft survivability , 
but would also enhance our ordnance-on-target 
capability. Since any one of the sites has 
sufficient range for GCI control over the 
entire Haiphong-Hanoi-Yen Bai sector, 
destruction of all facilities is necessary 
to effectively neutralize the over-all 
capability. 

(c) EW Sites . The destruction of those 
EW sites for which suitable targeting 
information is available would cause a 
reduction in the NVN aircraft warning 
capability. However, because of the 
extensive redundancy of equipment, the 
system could sustain considerable equipment 
and personnel losses and still make 
significant contributions to the air defense 
effort. 

(2) All of the radar facilities are probably 
manned by military units and are normally removed 
from the urban areas; therefore, resultant 
casualties would be military personnel. GCI 
sites are the- exception to this; Three of the 
GCI sites (Hanoi/Bai Mai, Phuc Yen and Kep) are 
situated near airfields, and the other three are 
located within lOnm of Hanoi. Therefore, attacks 
against these sites could result in some civilian 
casualties . 


3l (3) Effects of Destruction Upon Capability to 
Continue and Support Hostilities in South 
Vietnam 


I a. The only aspect of the NVN Air Defense Command 
and Control System that would have a direct bearing on 
military operations in South Vietnam is the communica- 
tions facilities. Destruction of the targeted 
communications facilities would have both political 
and military impact. The transmission of anti- 
American propaganda to South Vietnam and neighboring 
countries would be greatly reduced and possibly 
eliminated. Military communications with the Viet 
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long and NVN regular uni ” operating in South 
Vietnam would be disrupted immeasurably. This 
could cause a lack o: coordination of effort on 
the part of these operational units and would 
force the North Vietnamese to use alternate 
tactical systems of communications, probably 
with degraded effectiveness. 

b . Indirectly, the destruction or neutralization 
of the NVN air defense system would provide U 3 
strike aircraft with a favorable operating environ- 
ment. This would greatly enhance our interdiction 
effort and probably result in a reduction of the 
over-all NVN support capability in terms of men, 
supplies, and equipment. 

4 . (S) Estimated Time to Complete Targeting Analysis 

a. Detailed targeting analysis has been 
accomplished for Joint Chiefs of Staff numbered 
targets. F^r other targets, the approximate time 
to accomplish detailed targeting including narrative 
target description, area defenses, photography, 
personnel casualties, and aircraft/weapons require- 
ments is : 


4 hours for each EW/GCI site 
4 hours for each filter center 
8 hours for each airfield 


b. Applying these production requirements to the 
current order-of-battle and target structure, it is 
estimated that 3^0 man-hours are required to provide 
complete targeting. The estimated production times 
would be reduced by half if the targeting data is 
briefed to include only target location, photography, 
and defenses. In addition, the positional accuracy 
on some targets must be refined prior to detailed 
targeting and weaponeering. 


c. Time estimates do not incl\ide routine admini- 
strative time for printing and disseminating the 
target information sheets. Production times are 
valid under conditions of singular effort being 
directed to the task with other equirements in 
standby. 


SEC) 


d. SAM and AAA sites have not been considered for 
targeting due to the mobility and changing status 
of occupancy. 
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ANNEX J TO APPENDIX 
PERSONNEL AND TRAINING 


1. (3) Personnel 

a. The personnel strength manning the North 
Vietnamese Air Defense System is currently estimated 
to be 83,000 or about 20 percent of North Vietnam's 
military strength. An additional 27,500 personnel 
are estimated to be involved indirectly in NVN Air 
Defense. Air Defense support from foreign nations 
is estimated as follows: 

SOVIET 700- 750 

CHINESE (AAA) 9,000-13,500 

NORTH KOREAN (Pilots) SO 

9,700-14,300 

b. The total oC all personnel involved directly 

or indirectly is 120 to 125 thousand. It is estimated 
that 25-30 battalions are active. They operate in 
the following areas: Hanoi, Haiphong, Phuc Yen and 
Vinh. Morale is felt to be generally high among 
the Air Defense teams. Most NVN ground force 
personnel are basically of a peasant stock, quite 
adaptable, and accustomed to hardships. 

2. (3) Training 


a. The General Directorate for Military Training 
and the General Political Directorate, which operate 
on the same level as the General Staff, are 
ultimately responsible for training all elements 

of the NVA. 

b. During the spring of 1965, under the pressure 
of US air strikes, the NVN government probably 
decided to bring in Soviet SAM technicians to train 
the North Vietnamese rather than await the return of 
personnel who were reportedly undergoing SA-2 
training in the Soviet Union. 

c. Despite the probable increased Soviet 
efforts since mid 1966, no apparent improvement in 
SAM performance has been noted. This could well be 
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due to one of the following factors : 

(1) Friction between Soviet and NVN crews. 

( 2 ) The language barrier between the two 
nationalities . 

(3) The intense nationalist fe—ing of the 
North Vietnamese and their inheren: mistrust of 
foreigners . 

This has been evidenced in the two schools of 
thought which seem to be controlling the SAM 
defenses in North Vietnam . . . the Soviet school 
in| the Red River Delta which adheres to the 
standard SAM operating procedure which apparently 
insists on disregarding standard procedures moving 
frequently and using the system as a very expensive 
sniper. 

d. As far as methodology is concerned, it does 
apjpear that the NVN crews are following the Soviet 
method of operations. 

e. Although there has been some indications of 
coordination between SAM/AAA and fighters by the 
North Vietnamese, the’ pressures of daily hostile 
air activity have not afforded them the leisure 
time to organize effectively for mixed weapons usage 
or to train in the environment. 

) f. One of the first requirements for the conduct 
of sophisticated or nonstandard SAM operations would 
be training. Current indications are that the 
majority of the training of air defense crews would 
be toward achieving proficiency in standard SAM 
procedures and system fundamentals. A concerted 
training effort aimed' at improving radar operations 
is evidenced in an improved NVN capability to 
counter the ECM threat. 

g. Considering all of the available evidence it 
seems that the North Vietnamese, under probable 
Soviet tutelage, are still in the process of 
mastering the fundamentals of the SA -2 system and 
that they are not yet capable of conducting 
sophisticated or nonstandard SAM taccics on their 
own. 
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h. With respect, to aircraft, maintenance in 
North Vietnam, this appears to Hoe almost entirely 

a Soviet undertaking.’ ’ Training of North Vietnamese 
to assume this function can be assumed. 

i. From now through FY 70, training and technical 
assistance from the Soviet Union and Communist China 
is expected to continue and intensify in proportion 
to US* and South Vietnamese prosecution of the air 
and ground war effort. Primary source of pilot 
training will be the Soviet Union as will be the ^ 
introduction of additional or new fighter aircraft. 
SA-2 training is expected to continue in an "on- 
the-job” basis with nonstandard SAM tactics being 
employed to a greater extent. Introduction of the 
C-band SA-2 or SA-3 is not considered likely from 
now through FY 70 since none of the Bloc nations 
have SA-3. This would bring in more Soviet 
technicians than North Vietnam desires and require 
additional training and money and at the same time 
subject the SA-3 system to analysis by the United 
States. Until the Soviets can be assured that the 
3-band SA-2 system is being effectively used in 
North Vietnam, the advantage to be gained. by the 
introduction of a new system into North Vietnam 
would not seem to compensate for the risks involved. 

j. Looking ahead to FY 70 it does not appear 
likely that the North Vietnamese will appreciably 
increase foreign in-country assistance. The 
inherent mistrust of foreigners on the part. of the 
North Vietnamese and their intense nationalistic 
feeling would seem to preclude an appreciable 
increase in foreign nationals in North Vietnam 
except under extreme circumstances even though 

such assistance has been offered by the Bloc Nations. 

3. (S) Pilot Training 

a. As modern and complex aircraft, are introduced 
into the North Vietnamese Air Force, the require- 
ment to support, control and operate these aircraft 
focuses attention on NVN air crew and technical 
training programs. 

b. At present there is no firm evidence of the 
nature and scope of such programs. As early as 
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1955 the North Vietnamese embanked on an air- 
training program similar in many respects to 
those of other emerging nations. There seemed to 
be three phases: First, a limited basic pilot 

training program in North Vietnam; second, the 
dispatching of personnel-first to Communist China 
and then to the Soviet Union-for flight crew ar.s 
support personnel training; and third, more 
advanced instruction in North Vietnam initially 
under the auspice of Communist China but more 
recently the Soviet Union. 


c. Little is known of the duration of the 
Communist China sponsored flight training program 
but it was no doubt long enough to check pilots out 
on transport aircraft. 


I d. The first reports of Soviet involvement in 
the NVN pilot training program were received in 
l!962. The student pilots were reported to be 20 
tio 27 years old and to have strong Communist 
leanings. The training program was reported to 
last from three to five years including jet 
training and culminating in MIG-21/FI3HBED and 
IL-28/B EAGLE checkout. The length of the training 
program is due to the fact that the North Vietnamese 
have never specialized in aviation and a great deal 
of time is required to impart the knowledge of 
modern military technical equipment to them. 

e. The number of North Vietnamese in all phases 
of air training in 1963 reportedly totaled 300 to 
t+00 with 100 of these being student pilots and the 
•remainder involved in maintenance and the air crew 
training. From 1963 to 1966, the program most 
likely emphasized the transition of pilots into 
higher performance aircraft rather than an 
appreciable increase in numbers of trainees. 

Based on recent A0B, the current ratio of pilots 
to fighter aircraft is about two to one. 

f. There are indications of a relatively good 
maintenance capability and minimally adequate 
flying time for maintaining MIG pilot proficiency. 
However, when the over-all MIG flying activity is 
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measured against the extent to which they have 
countered 03 air operations, there seems to be a 
lack in the broad concept of how best to use the 
fighter force which gives all indication of being 
operationally ready. 

g. Based on most recent flight activity, NVN 
pilots are expected to become more aggressive in 
their engagements with US aircraft particularly 
reconnaissance aircraft. 

h. Current estimates are that there are 12^ 

NVN pilots in North Vietnam. Of this total, 35 
are probably qualified in MIG-21s. 

i. Based on a daily sortie rate of 15 per 
aircraft, it is estimated that pilots in North 
Vietnam are averaging about five hours per month 
flight time. 
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ANNEX K TO APPENDIX^) 
WEATHER FACTORS 


1. (C) weather affects aircraft combat operations 
chiefly by its interaction with enemy defenses. As 
enemy defenses increase in effectiveness, the effect 

of weather on successful -air operations becomes increas- 
ingly important. 

2. (C) The climate of North Vietnam is monsoonal in 

nature but is modified by the country's topography and 
geographic position. Generally speaking, the climate 
is characterized by two major seasons: the southwest 

monsoon (mid-May to mid-September) and the northeast 
monsoon (November through February). There are two 
short transitional seasons between the two monsoonal 
periods. (See TABs A through D) 

3* (C) The two major topographic influences affecting 
North Vietnam's climate are first, the low-lying delta 
regions and second, the mountains. The effects of high 
winds, storm tides and river flooding are easily felt 
in the delta region. The mountains, particularly the 
Chains Annamitique, exert an important climatic effect 
m blocking most air flow during the southwest monsoon 
and in precipitating large amounts of moisture during 
the northeast monsoon. The orientation of this same 
mountain chain causes a decided variation in the North 
letnam precipitation pattern during the northeast mon- 
soon with maximum rainfall received during July and 
August north of Thanh Hoa (19° 48°N, 105° 47°E) and max 
imum precipitation south of that area during September 
and October. 

4. (C) Mean cloudiness is high throughout North Vietnam 
and is generally most extensive near the coast and least 
in the northern and northwestern portions of the country. 
Aircraft flying at high altitudes over North Vietnam 
would encounter greatest cloudiness from January through 
Apri. and least cloudiness can be expected from September 
through November. This latter period is therefore the 
best time of the year for conducting most air-to-ground 
operations. The excessive low cloudiness which covers 
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North (Vietnam throughout most of the year constitutes 
a definite hazard to low level operations due parti- 
cularly to the necessity to maintain visual reference 
with the ground in order to evade SA-2 missiles. 

5 * (C) In general, surface visibility is fairly good 
during most of the year except during the periods of 
prolonged foggy weather which are prevalent during 
the northeast monsoon from November through February. 

This is particularly so over the delta region, the 
coastal plains and the highlands east of the Red River. 
Unfavorable visibility conditions exist throughout the 
area most frequently in the early morning hours when 
fog reduces visibility below two and one-half miles. Con- 
ditions improve as the day progresses and most favorable 
visibilities occur by mid-afternoon. In the southern 
half of the area the worst period for conducting air- 
to-ground operations is the autumn transitional period. 

In general, visibility for low level air operations 
would] be best during the latter part of the morning 
during the period of the southwest monsoon. 

6. | (C) Typhoons and severe thunderstorms are exper- 
ienced in North Vietnam. On the average, two typhoons 
per y,ear hit North Vietnam entering the Gulf of Tonkin 
from (the South China Sea and bringing widespread low 
cloudiness, heavy precipitation and high winds. While 
typhoons are a threat from as early as March into the 
first part of November, severe thunderstorms occur 
throughout the year and are characterized by heavy rain, 
turbulence, hail, and strong gusty winds. 

(C) Since the North Vietnamese know in general 
our weather minimums are, they can expect and pre- 
for air attack on days with favorable flying vea- 

, Listed below are typical weather minimums required 

by tactical commanders for visual ordnance delivery in 
selected areas of Southeast Asia: 


. 7 

what 
pare 
ther J 


Hanoi 
Vinh 
Da Nang 
Saigon 
Laos 


CONFIDENTIAL 

7 


5 mi. 
5 mi. 
5 mi. 
5 mi. 
5 mi. 


10,000 ft. 
8,000 ft. 
1,500 ft. 
1,500 ft. 
1 ,500 ft. 
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. (C) The^ information presented above is based cn 
climatological information gathered between 1950 and* 
ij'kd ana is presumed valid for planning nurnoses through 
ri 70. No significant changes are exDected* in the 
^y F ^“ a11 me teorlogical/ climatological* picture through 


9. (C) Weather factors also apply when considering 
the ability of North Vietnam to perform logistic func- 
tions. ’While these capabilities* fluctuate, it is not 
necessarily true that poor trafficability is coincident 
with poor flying conditions. (See TABs E through G) 
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AIR OPERATIONS— SPRING TRANSITION (MAR-APR) 
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LOGISTICS AND SUPPORT 

1 . ( 3 ) Petroleum? Oil and Lubr~! cant g 

a. All Petroleum Oil and Lubricants (POL) in 
North Vietnam must be imported. Nearly all of the 
POL arriving in North Vietnam comes by sea through 
Haiphong. The unloading time is about 20 days for 
large tankers and five days for small tankers. US 
air strikes destroyed 61 percent of the total NVN 
POL storage capacity. Since the extensive US 
strikes on POL facilities, North Vietnam has 
shifted to a costly and increasingly extensive 
system of dispersed storage, but has been able to 
meet its requirements without significantly 
curtailing military operations. 

b. Once POL is in the country, the flow continues 
by way of rail, water, and trucks to transport, 
distribution is made to selected refueling points 
and storage areas. 

c. Because of the restrictions to US air strikes 
in and around the Hanoi and Haiphong area, the 
North Vietnamese are able to import, disperse and 
distribute vitally needed POL. 

2. (3) Electric Power 

a. Development of electric power in North Vietnam 
has had high priority in support of the limited 
industrial economy and a prerequisite for industrial 
expansion. Establishment of electric power capacity 
has been concentrated in the Hanoi-Haiphong region. 
This effort has been contingent on aid from communist 
countries, particularly Communist China and the 
Soviet Union. 

b. The electric power industry is government 
owned and in May 1966 had an estimated installed 
capacity of 140,000 kw. 

c. Although the country's waterpower potential 
is estimated at 13»600,000 kw, development of the 
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country 1 c electric power was initial ..j — - 

toward building coai-curning thermal power plants 
which account for 97 percent of £he entire 
capacity. The remaining three pei cent is supplied 
by hydroelectric generation with irrigation projects 
utilizing one percent of this. 

!i. The only significant transmission network is 
centered on Hanoi and integrates eight major 
thermal power plants which account for about three- 
quarters of the total national capacity. The 
network is small, mainly composed of single line 
connections radiating from the capital area and 
controlled by a single major transformer and 
switching station (Dong Anh) about 10 KM north of 
the city. This converging of the few important _ 
transmission lines seriously restricts the possi- 
bility of alternate sources of supply in the 
event of equipment failure. The limited extent of 
the network and its design has required erection 
of) only a small number of sub-stations. Trans- 
mission connections are by overhead lines, carried 
largely by prestressed concrete supports and steel 
towers . 


, e. The industrial sector of the economy is the 
principal user of electrical power (estimated 90 
percent of the total) and the bulk of industrial 
use is in the Hanoi-Haiphong area. 


I f. Most major electrical development projects 
will probably be delayed due to the possibility of 
damage by air strikes. The highest priority is 
rehabilitation of the damaged Uong Bi power plant 
which was the main baseload installation in the 
Hanoi-Haiphong complex. If necessary repairs are 
undertaken it would be possible to resume operation 
there within three months. 


g. The main electric power project under 
construction in North Vietnam is the Lang Chi 
Hydroelectric power plant at Thac Ba, Its 
planned capacity of 112,500 kw is three-quarters 
of the May 1966 total for the entire country. 

This plant is being built with Soviet aid. No 
construction actually has been noted there in the 
past six months. 
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double in 71' 65 through new construction alone 
and with repairs of damaged facilities could go 
as high as 253*000 &•*. It is estimated that by 
71 70 electric power capacity could reach 300.00C 
kw if the hydroelectric power plant on the Black 
liver at Ho a 3inh is constructed. 


2 . ( 5 ) Military Equipment Delivery 

a. Major military equipment for North Vietnam 
has been delivered via the Chinese rail system. 
Aircraft, SAM equipment, and other bulky military 
items are believed to have been delivered overland. 
Most of the military equipment in North Vietnam 
has been delivered in this fashion by the 3ovi€;t 
Union with China responsible for lesser quantities. 
Eastern Europe has played a negligible role. Both 
Moscow and Peking have openly stated that military 
material is transported by the overland route 
through China. 

b. Available information on shipping to North 
Vietnam shows no firm evidence that weapons systems 
have been delivered by sea. Observers in NVN ports 
have not reported evidence of the security pre- 
cautions that such shipments would probably entail. 
The size of cargoes carried by ships in this trade 
indicates that they are non-military because in 
general the, bulky nature of military cargoes except 
for ammunition and small arms results in lightly 
laden ships. The only lightly loaded ships coming 
into North Vietnam thus far have been identified as 
vehicle carriers. 


c. Although there has been congestion and delay 
from time to time at Haiphong, that port could 
handle a substantial volume of military shipments 
without reducing commercial imports. The congestion 
results in warehouse and dock congestion due to a 
shortage of trucks to move the material from the 
port area. 

a. As Sino-Soviet relations deteriorate there has 
been an increase in the volume of reports that 
Soviet rail shipments to North Vietnam via China 
have been prohibited. If the Soviet role were 



. Annex L to 
Appendix u 


i_ i. 


L 


L 1- 


:: r r 



SECRET 

__ _ __ 

Vietnam by a flew cf ammur.i t i c and spares, sea- 
borne delivery could be accomplished with a minimum 
cf disruption to present sea shipments. The problem 
might be complicated if the Sovi*et Union should 
desire to add new weapons systems or supply additional 
quantities of weapons. The delivery of these bulky 
systems would result in added congestion in the 
Haiphong port. 

e. Current estimates indicate that rail imports 
to North Vietnam of weapons combat equipment ana 
ammunition during 1966 amounted to 240,000 MT. Of 
this total the Soviet Union is estimated to have 
provided 185? 000 MT with the remainder furnished 
by China. This equates to an average of about 20 
freight cars per day with one or two cars devoted 
to SA-2 missiles based on four SA-2s per car and 

a monthly expenditure rate of 150-160 missiles. 

f. It is estimated that at least 42,000 MT of 
the dry cargo shipped from Soviet and East European 
sources was unidentified. Some of this cargo might 
have been military iespite the fact that, to date, 
concrete evidence to support this conclusion is 
lacking. 

4.- (S) Projected Military Support 


a. The Soviet commitment in North Vietnam has 
been conditioned largely by the conflict between 
Moscow 'and Peking and this promises to be the 
chief political consideration in the immediate 
future. The Soviet Union has thus far refused to 
respond to Chinese provocation and break diplomatic 
relations. This is believed due to the oroblems 
that might arise concerning the rail transit of 
Soviet military supplies through China to North 
Vietnam. One such problem could well be the risk 
of a possible Soviet-United States confrontation 
on the high seas. It should be noted that a 
complete break in Sino-Soviet state relations 
would not necessarily bring an end to the delivery 
of Russian military supplies by rail through 
China although it would make the possibility more 
likely. Based on the current estimated trends in 
ammunition expenditure rate, it is exoected that 
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b. Continued air strikes on the roads, bridges, 
and rail lines of North Vietnam will serve to 
increase the distribution problem for the North 
Vietnamese and contribute or add to pert congestion. 

c. If the northeast rail line v/as interdicted to the 
point of significantly reducing rail imports, there 
would probably be a 30 to 60 day lag between inter- 
diction and arrival of military goods in North Vietnam 
by sea. The delay is based on shipping time and the 
time required to divert goods already processed for 
rail shipment. 

5. (S) AAA Gun Logistics Data 


a. Data contained in Table 1 represents data 
extracted from collateral sources pertaining to 
Soviet and Warsaw Pact air defense units. It is 
believed that this information is current and is 
pertinent to air defense units in North Vietnam as 
well . 

b. Weapon tubes may be used after the theoretical 
tube life has been reached; however, such use will 
result in reduced accuracy and effectiveness. Exces- 
sive tube wear causes projectiles to tumble thereby 
reducing range as well as accuracy in azimuth. 

c. The term "day of fire” represents the number of 
rounds planned to be fired PER TUBE PER DAY. This 
figure logically changes from day to day depending 
upon the number of raids. The figure indicated in 
Table 1 is based on an average taken over a year's 
time . 
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AAA Gun Logistics Gate 
BARREL 


We anon 

Barrel 

Tube Life 
Nr Eds 

Nr Barrels 
Per Pack 

Barrel Pack 

A t 

12.7 

27.77 

5,ooo 

4 

150 lb 

14.5 

31.6 . 

5,ooo 

4 

175 lb 

37-mm 

262 

10,000 

1 

332 lb 

57- mm 

728 

600-1000 

1 

810 lb 

85-mm 

452a/ 

2,800 

1 

1000 lb 

o 

0 

1 

1 

,307 

2,800 

1 

4000 lb 



AMMO 




Basic 

Load 

Day of 
Fire 

Nr Rd 

Packed Der Box 

Wt - lb 

12.7 

3,000 

•20 

170 

65 

14.5 

3,000 

20 

80 

66 

37-mm 

160 

8 

30 

147 

57 -mm 

120 

6 

5 

108 

85-mm 

140 

6 

4 

183 

100- mm 

140 

6 

2 

180 


a/ Uses replaceable barrel liner 
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EFFECTS OF REDUCTIONS TO IMPORTATIO 
AND RESUPPLY ON NVN AIR DEFENSE 


1. (S) The NVN Air Defense System is totally dependent 
upon external logistic support. A critical situation 
would therefore develop if this aid were curtailed or 
substantially reduced. 

2. (S) The possibility of estimating with accuracy 

the exact effect of such an action is difficult due to 
the following unknown or uncertain factors: , 

a. Quantities of specific material imported rou- 
tinely are not known with accuracy. 

b. Existing stockpiles of missiles, AAA ammunition 
• and spare parts for equipment are unknown. 

c. AAA expenditure rates are uncertain. Best 
estimates presently indicate an average expenditure 
rate of 1 8,000 metric tons per month. 

3- (S) A sustained reduction of 60 or 80 percent in 
external logistic support to North Vietnam would probably 
effect the air defense system equally as follows: 

a. Utilization and effectiveness of EW/GC1 and 
fire control radar equipment (including FAN SONG) 
would decrease as availability of spare parts decreased. 
Early warning systems would probably show little short 
time effect of the reduction due to duplications of 
equipment coverage and probable information, at least 
on targets above 10,000 feet, passed to Hanoi by 
CHICOM radar coverage. Fire control radars would 
decrease in coverage as essential components fail. 
Qver-all, radar equipment, being non-consumable, 

would reflect the least change due to importation 
restrictions. 

b. Reduction in POL imports would impact heavily 
upon the jet fighter force and would probablv result 
in a curtailment of training activities as a* fuel 
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. conservation measure which in turn would degrade the 
air) intercept capability. 


c. The SA-2 firing rate would decline as the in- 
country stockpile reduced. Current stock level and 
rate of importation is unknown. Over the past six 
months missile firings have averaged. 153 per month. 

A r[ough estimate based in part on Soviet doctrine 
would indicate an in-country resource 1 of 1260 missiles. 
At the current level of air activity and present 
monthly firing averages it would appear that about 
nine months supply of SA-2s may be in North Vietnam. 

If [current imports maintain whatever stockpile is in 
being, about 150 missiles must be delivered on a 
monthly average. A 60 percent reduction in pure 
mathematical terms would allow 60 missiles per month 
to | enter North Vietnam, extending the stockpile, under 
current firing rates, slightly less than one-third of 
an | average firing month each month. An 80 percent 
reduction would in the pure sense allow 30 SA-2s or 
one-fifth of an average month’s firings. If current 
estimates of SA-2 in-country resources are correct, 
an | over-all capability exists to sustain current fir- 
ing rates for 10 months with an 80 percent reduction 
and 12 months with a 60 percent reduction in importa- 
tion. Of course, whatever statistical analysis made 
will be invalid as conservation and selectivity in 
faring begin to appear in SAM tactics. 


d. AAA fire would quite likely revert to a more 
disciplined radar controlled type of fire rather than 
tlie barrage type now commonly encountered. The inten- 
sity of AAA/AW fire would probably decrease with the 
stock level as conservation measures are applied. The 
present’ stock level of AAA ammunition is unknown. The 
total Soviet basic load for all AAA weapons in North 
Vietnam is estimated at 9390 MT. This Soviet doc- 
trine plans for approximately 20 days of firing in 
a | combat condition. Current estimates, based on 
incomplete firing data, would equate to the annual 
import of 220,000 MT or 1 8,300 MT per month to sustain 
this firing rate. A reduction of 60 percent in AAA 
ammunition imports would reduce monthly average 
imports to less than one Soviet basic load and a 
reduction of 80 percent to about one-third of a Soviet 
basic load. 
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4. (3) Storage capacities, stock level and consump- 
tion rates for jet fuel and aviation gas are estimated 
oelow. Monthly imports are not presently identifiable: 


Jet Fuel 


Storage capacity 
85% cn-hand inventory 
Monthly requirement 

AV/Gas 


1 1 .235 MTs 
9,550 MTs 
1 ,300 MTs 


Storage capacity 
55# on-hand inventory 
Monthly requirement 


820 MTs 
697 MTs 
86 MTs 


ustimated on-hand inventories versus monthly requirements 
indicate that without resupply current air activity could 
be maintained for approximately seven months. This o*r- 
lod could be reduced if on-base POL storage facilities 
were destroyed. 


5. (S) A concerted effort is presently being directed 
to the problem of filling the existing intelligence gap 
relative to importation and levels of storage of military 
hardware and consumables. 
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ANNEX N TO APPENDIX D_ f 
SYSTEM DEFICIENCIES AND VULNERABILITIES 


1. (S) The NVN Air Defense System, while functioning 
at a significant level cf effectiveness considering its 
rapid growth, has certain facets which appear vulnerable 
to disruption. 

a. A major vulnerability is the logistic system. 
All components of the complex are or have been 
imported. North Vietnam has little or no capability 
to produce original or replacement parts except for 
foundry or machine tool products. Damage and destruc 
tion to all parts of the system must be countered by 
importation or use of in-country reserves. The rail 
and port facilities in North Vietnam process all but 
the air delivered material and therefore render the 
air defense system vulnerable, at least over the 
long term, to a stoppage of material support. 

b. In air defense communications, the probable use 
of radio to keep Hanoi informed of the air situation 
is vulnerable to countermeasure of sufficient inten- 
sity and application. . 

c. During heavy US air operations, the ability of 
North Vietnam to command and control all components 
in an efficient manner for maximum effect is question 
able. 


d. The vital components of the air defense system 
probably revolve around Air Defense Headquarters vhic 
is believed to be at Bac Mai airfield. Component 
commanders or duty commanders may operate from this 
location. In order to receive warning of US air 
activity, they require timely and accurate inputs 
from radar stations probably through intermediate 
command or filter centers. These centers perform a 
key function, in that radar duplication would allow 
the center to function even with casualties in sub- 
ordinate radar equipment. 
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2. ( (S) In the SA-2 system there is a critical 
requirement to assemble and test missiles. This is 
performed with sophisticated testing equipment in 
mobile vans or stationary facilities. Periodic test- 
ing is required for ready missiles. The loss of this 
testing capability could seriously affect the missile 
defenses. Only three such facilities have been identi- 
fied -and confirmed to date and others are believed to 
exist . 

3 • ( S ) POL remains a prime requirement for aircraft 
as well as motor operated support such as diesel power 
generation and mobile support equipment. 
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FK0UAI3LE WORLD REACTIONS TO EX? AIM I Oil OF US 
AIR ACTIONS IN' NORTH VIETNAM 


1. (S; Presently the US military actions against 
North Vietnam are limited by certain constraints. In 
general these constraints prohibit ordnance delivery 
in the cities of Hanoi and Haiphong, the CKICOM/NVN 
border areas and primary airfields as well as the mining 
of Haiphong harbor. Should the United States decide to 
increase the level of offensive activity by gradual, 
selective, or complete lifting of these constraints, 
considerable attention would be focused on world reac- 
tions and potential counteractions. Particular areas 

of concern would be the reactions of North Vietnam, 

China and the Soviet Union, and major Free World coun- 
tries. The timing of possible actions and the rate at 
which they might be applied has not been addressed as 
it is an unknown factor. 

2. (S) Free World . Many of the actions taken by the 
United States in a limited expansion of its air actions, 
though moderate, would be recognized by news media as 
beyond present self-imposed restrictions, and thus charge- 
able as " escalation" or "widening of the war” by those 
who choose to do so. Denunciations of the United States, 
independent action in the United Nations, and other 
political protest activities might be forthcoming as a 
result of a change in US actions in Vietnam. The amount 
and tone of Free World criticism and denunciations would 
be in direct proportion to the degree of expansion of 

the US effort. It is unlikely, however, that any Free 
World country will modify adversely its bilateral rela- 
tions with the United States or change its policy to 
the point of offering significantly greater political 
or material support to the Vietnamese communists. 

3- (S) Communist World 


a. North Vietnam . Intensified US actions under a 
program cf limited expansion, would probably not, in 
and of themselves, cause any basic change in NVN 
policy. They probably would wait to judge the effects 
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uf U.imj tod action before considering any basic change 
in jtheir policy toward the war. Hanoi's propaganda 
machine could be expected to mount an outcry at each 
indication of increased escalation. North Vietnam 
would be very likely to endure gradually increased 
US (pressures for a while hoping that international 
and domestic influences would induce the United States 
to|relent.- However, if the United States maintained 
these increased pressures and no relief appeared in 
sight, the NVN leadership might consider that a basic 
policy review was required and that some form of 
negotiations might be in their best interests. Being 
aware of the fact that the expressed US policy is not 
to | destroy the NVN government, they might hope to 
achieve immediate relief from the military pressures 
as| well as reach an acceptable longer range solution 
through negotiation. However, prior to reaching this 
position, North Vietnam might de-escalate in hopes that 
th'e United States would do the same. Another NVN actio 
in' the opposite direction and prior to reaching any 
situation that would force negotiation, might well be 
to' invite still greater Soviet and CHICOM participation 
in order to avoid being put into a position of being 
forced to negotiate. 

I b. Communist China 


(1) Peking would react noisily to limited 
increases in the scope of US attacks, but it is 
unlikely that the Chinese response would go beyond 
propaganda blasts and possible attempts to increase 
logistic support for Hanoi. Air defenses in South 
China would continue to be strengthened. Additional 
Chinese air defense troops, if needed and requested, 
would be deployed to North Vietnam. It is no*t 
likely, however, that Peking or Hanoi would con- 
sider the situation critical enough to call for 
overt .intervention of Chinese combat forces. The 
Chinese, however, almost certainly would attempt 

to increase the level of logistic support in an 
effort to compensate for restrictions imposed on 
seaborne supply by the closure of Haiphong. 

(2) Under conditions of moderate US escalation, 
it is not believed that the Chinese would commit 
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their air force in defense of North Vietnam cr 
introduce 1 substantial numbers of Chinese ground 
uo mb at troops into North Vietnam. United States 
actions could aggravate tension ever policy 
issues in the current internal political struggle 
but would be unlikely to prove decisive in tip- 
ping the balance tc one faction cr another. Clo- 
sure of NVN ports would tend to give China almost 
complete control over aid to North Vietnam and 
further increase CHICOM leverage over Hanoi at 
the expense of the influence of the rest of the 
communist world. 

(3) If all current constraints upon US actions 
in North Vietnam were lifted, China would pro- 
bably build up its combat forces in the South 
China area opposite North Vietnam and Laos. Such 
a build-up would include infantry, aircraft, FT 
boats and probably some submarines. Some units 
could be placed in North Vietnam against the pos- 
sibility of a US invasion of North Vietnam. The 
possibility also exists that NVN aircraft could 
operate from South China airfields but communist 
experience shows a greater preference for AAA and 
SAMs in the air defense role. 

(4) Finally, the possibility must be considered 
that Red China could use increased US involvement 
In an attempt to divert some of the attention cf 
the Chinese people from internal difficulties by 

a more open involvement in North Vietnam. In 
addition, the possibility exists that China might 
create some diversionary actions opposite Taiwan 
or in Northern Thailand and Laos, which would gen- 
erally fall far short of open hostilities in those 
areas. 

c . Soviet 

(1) Under conditions of limited US expansion, 
Moscow, of course, would denounce the United States 
for intensifying its "policy of aggression" in 
Southeast Asia. The Soviets would seek tc marshal 
world opinion against any blocking of Haiphong 
port by attempting to show that US actions were 
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a\ violation of tns freedom of the sees. -r.ey 
would probably attempt to increase their lana 
ana air shipments to North Vietnam and would 
continue to^make sea shipments to the extent 
possible through Cam Pha and non Gai.ar.d oy 
transshipment through Chinese communist ports. 
Moscow would increase its propaganda against 
the U3 bombing activity in direct proportion to 
iihe degree that the bombing included additional 
civilian targets. They would renew pledges of 
support to Hanoi, and might respond in some, 
demonstrative way to requests for more aid in 
air defense.' This might not include , a more overt 
involvement of Soviet personnel in military and 
technical advisory and support roles in North 
\ ie tnam . 


| (2) In the event of a moderate escalation of 

,US efforts, the Soviets would urgently seek to 
ascertain the NVN attitude toward a political 
settlement and toward Chinese intervention. 

The Soviets are committed to aid North Vietnam and 
to help defend it against air attacks, but they 
would recognize their continued inability to do so 
effectively. However, they would probably have 
little choice politically but to try to meet 
Vietnamese requests for assistance, though they 
would continue to avoid overt involvement in the 
conflict and seek to prevent a direct military 
confrontation with the United States. 


( 3 ) Soviet reaction to a complete lifting of 
constraints of United States actions would be 
mainly propaganda. Their two major themes would, 
be accusations that the United States was expanding 
the war into Laos and was escalating the conflict 
by bombing the airfields. This last tactic would 
create personal bitterness because of the Soviet 
commitment to build a viable air defense system 
in North .Vietnam. However, because their sea- 
borne aid would have been cut off due to the 
closure of the ports or require transshipment 
through China, with the latter's cooperation, 
the Soviets might privately advise the North 
Vietnamese to de-escalate the conflict. 


\ 
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Uorth Vietnamese would probably call upon 
the CHICO:-! to allow Soviet aid to be trans- 
shipped by rail through China in the interest 
of supporting a "common cause.” The Soviets 
would be forced to rely completely on Chinese 
cooperation for further transshipment except 
for a very limited amount of aid which could be 
airlifted by alternate air routes. In this 
instance the Soviets would face a choice between 
terminating their aid (and perhaps their influence 
in Hanoi) and making political concessions to 
the Chinese to gain their cooperation for 
transit through China. In either instance 
the Soviet position would be degraded. Actual 
Soviet involvement would probably be confined 
to assisting NVN forces with additional Soviet 
military and technical volunteer advisors. 

Many areas of United S tates-Sovie t cooperation 
would be seriously affected and probably result 
in an across-the-board deterioration of relations 
between the two nations. 
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i. (3) The following areas' of the NIGHT SONG air 
defense analysis m North V i sen an involve irteili^erc 
gaps or areas of uncertainty where data is incoinsl^rl 
or non-existent. 


a. All radar sites are not positively identified 
and/or located in aerial photography. 

b. Filter centers are not positively identified 
ana/or located in aerial photography. 

c. An accurate identification or assessment of 

. e material being imported as well as the means of 
importation is not possible at this time. 

a. An accurate identification or assessment of 
n-ccuntry reserves of military material is not oos- 
sible at this time. 


Precise location of all SAM support, assembly, 
tes^., and check-out facilities is not known. ' * ‘ 

to ccaiaL T STrTWT PP nH rS t0 be a ^ ack of coord inated effort 
to collate SIGINT ana operational intelligence in crd^-r 

Provide in-depth operational and intelligence analyst 
on the performance and effectiveness of both U3 and NVN 
tactics. _ This analysis probably has the most immediate 
application at the tactical level 
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ANNEX Q TO APPENDIX r - 
CONCLUSIONS 

1. iS) An analysis of the quantity, quality, 
ooeration. and effectiveness of the NVN Air 
Defense System provides the following conclusions 

a. The system provides complete surveillance 
and early warning coverage for North Vietnam and 
bordering areas. 

b. Radar and AAA presently shows considerable 
density allowing for absorption of heavy losses 
and damage without immediate degradation of 
effectiveness. 

c. SAM defenses are expanding. 'Widespread 
construction of prepared launching sites allows 
for frequent, short range, relocations to hinder 
.detection and attack with minimal loss of 
effectiveness . 

d. Jet aircraft are dispersing and airfield 
construction and improvement presently underway 
will provide an even greater dispersal. 

e. Command and control is adequate and 
improving. 

f. The amount of radar equipment provides a 
significant ECCM capability through the resulting 
multi-frequency spectrum available. 

g. All components contribute to U5 losses with 
the heaviest toll being taken by AAA and ground 
fire . 


h. North Vietnam is almost totally dependent 
on imports to develop, operate and maintain their 
air defense system. 


i. North Vietnam has a weak technical base for 
indigenous operation and maintenance of most 
weapons systems. Foreign assistance is required 
for the near future. 
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is incomplete. X 
-.cwever. tends to 


•r — itary hardware to i.ortit .'-etr 
Ihat'Iricraatiar. which. is availabi 
o indicate that ' tne ma^ori-/ - _ 


iiitary hardware arrives in North Vietnam cy ran. 


v T nteil i e°nce is available on a large numDer 
.1 ^ir defense "components such as radar sites, com- 
-ir^cations facilities , and SAM sites, airfields 
rOL and military storage areas, l^es of commur a- 
--on lceistic facilities and power sources, -ucn 
~'f °this target base has already been targeted and 
ah additional large portion is known in suff* 
detail to permit photographic search for at least 
target identification. 


1 Destruction or neutralization of vital elements 
Jf the NVN air defense system would have a degrading 
Affect on the over all system performance. 


m Intelligence is available to support real-^ime 
-actical operations . The means of dissemination 
kre in the development stage with some current 
applications existing. 


n Future improvements will be in the quality of 
surveillance radar ana quantity of AAA, fire control 
radar, SAM battalions and MIG aircraft. 


o The NVN Air Defense System, as a system, will 
be difficult to eliminate or starve unless maximum 
sustained efforts are applied. 


p. Regardless of US pressure, Soviet and CHI-OM 
technical and advisory assistance will continue and 
probably increase. 


a. A significant loss in intelligence may result 
if NVN Command and Control and Electronic Systems 
are destroyed. 
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Manning of North Vietnamese Air Defenses. 
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Effectiveness . 
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5. DIAAP-3A North Vietnam Radar Expansion. 

6. DIA Radar CEPs by type. 

7. Factors Affecting Air 0ps...J-3 Study Group (TS). 

8. DIAAP-1 -435-2-4-66 I NT POL Consumption in North 
Vietnam (S) . 

9- J3TPS DASMC 66-44543 Air Defenses, Soviet and 
Asian Communist Blocs, JCS S10P (S). 

10. NPIC/R-267/66 Southeast Asia Activity Report. 
Communications Facilities North Vietnam (C). 

11. DIAAP 3A7 PAF 210-0175/003 North Vietnam EOB (S). 

12. 7AF-D10-66-01 098 Air Defense System, North Vietnam (S). 

13- JCS Southeast Asia Air Operations Study Group Report 
on Factors Affecting Combat Air Operations and Aircraft 
Losses in Southeast Asia (TS) November 1966. 
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IVEAPON SYSTEMS AND MUNITIONS 


1. ( S) ■ This appendix identifies selected weapons 
systems, munitions, and equipments which are avail- 
able or will be available in the future for use by 
United States Forces against all elements of the NVN 
Air Defense System. The purpose of this appendix is 
to provide sufficient detail on the characteristics, 
capabilities, and availability of these equipments to 
allow for preliminary recommendations for their future 
tactical employment and to identify potential equipment 
shortages and deficiencies. 


2. (S) The air defense threat is composed of air- 
borne intercept aircraft, antiaircraft artillery (AAA), 
small arms and automatic weapons, and surface-to-air 
missiles (SAM). Essential to effective use of these 
hardware systems are the communications, radars, elec- 
tronics, personnel, and supplies necessary for their 
employment. The hardware considered . in this appendix 
xs, therefore, any equipment capable of detecting, 
degrading, nullifying, or destroying any of the element 
of the NVN Air Defense System. These include airborne 
platforms and systems, air-to-air and air-to-ground 
munitions, sensors, cameras, and passive and active 
electronic warfare equipment. 
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ANNEX A TO APPENDIX E 
AIRCRAFT 


1 . (S) General 


a. The current inventory of aircraft available 
for use against North Vietnam include the follow- 
ing by general categories: 


FIGHTER 

ATTACK 

RECONNAISSANCE 

NAVY 

AIR FORCE 

NAVY 

AIR FORCE 

A-1 H/J 

A-4B/C/E 

A-6A 

F-4b 

F-8 

F-4C 

F-IOJD 

RA-3B 

RF-4B 

RF-8A/G 

RA-5C 

RF-101 

RF-4C 



ELECTRONIC WARFARE 

BOMBER 


NAVY 

AIR FORCE 


AIR FORCE 
B-52 

EA-1 F 
EA-3B 
EA-6A 
EF-10B 

EB-66B/C 
EC -47 
C-130A/B 
RC-135 

EARLY WARNING AND CONTROL 

TANKERS 


WAVY 

AIR FORCE 

NAVY 

AIR FORCE 

E-IB 

E-2A 

EC-121M 

RC-121D 

EKA-3B 

KA-3B 

KC-130 

KC-135A 


the b l ?E hS £ t ir E r ?^ ln ^ U | e ^P Southeast Asia such as 
F-100 and F-104, are not included in 
this discussion. The F-5 and the F-104 are not 

ln 3 his section si nce they will not be in 
the US inventory in Southeast Asia after FY 67 The 
other aircraft are particularly adapted to and’are 

requ ,i£ ed close air support and in-country 
operations. They offer no advantages not present in 7 


SEgftET 


EA-1 


Annex A to 
Appendix E 



SEPTET 


the aircraft listed for use by US Forces against 
North Vietnam. 

cJ Unfortunately, the present inventory aircraft 
have | proven quite vulnerable to small arms, auto- 
matic weapons, and light antiaircraft artillery. 

This | is due primarily to aircraft design criteria 
which has stressed aerodynamic and weapon system 
performance, reliability, and maintainability rather 
than| combat survivability. There is little evidence 
to indicate that this is not also true for the next 
generation of aircraft such as the F-4D/E/J, A-7A/D, 
and |the F-1 1 1 A/B . 

2. (S) Aircraft Attrition 

aj. A primary motivation for the NIGHT SONG Study 
is t'he potential for increased losses of aircraft and. 
pilots in future operations against North Vietnam, due 
to pjrobable qualitative and quantitative improvements 
in tihe NVN Air Defense System. 

b. Analyses of aircraft losses in operations 
against North Vietnam provide the following interest- 
ing | conclusions : * 

(1) In spite of an effective and ever expand- 
ing NVN Air Defense System, there has been a sig- 
nificant downward trend in aircraft loss rates on 
strike missions in North Vietnam. 

(2) The loss rate due to hit-caused control fail- 
ure has been significantly lower for the A-4 air- 
craft which has a mechanical back-up flight con- 
trol system. 


See 0p-O5W/0EG, December 1966, Analysis of US Navy, 
Marine Corps, and Air Force Fixed Wing Aircraft 
Damage and Losses in Southeast Asia (SECRET). 
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(3) The pilot recovery ratio has remained 
relatively constant at 35 percent for aircraft 
lost over North Vietnam. 

(4) No statistically significant difference is 
apparent in the loss rate of single versus twin- 
engine aircraft. 

(5) The F-8 has a loss rate significantly 
higher than that of any other aircraft type on 
similar missions. The reasons are not known, 
but vulnerability of the control system is sus- 
pected. 

iJSLlll SVi'Sf?' ’ *’“*** “■■«« to 

(7) Over 70 percent of aircraft combat losses 
nave been due to automatic weapons and light AAA. 

< 8 ) Aircrew recovery is a function of the time 
the aircraft remains controllable after being hit 
The aircrew was recovered in 93 percent of the 

or S mnr= here ! he aircraft was controllable for five 
or more minutes. 

+ Ninety percent of aircraft losses were due 

“oisi?" 7 ' 000 '- 

.SiLrsivsjsLf “ d 23 perc8 »' »-* t” 18 * 

p.^i r o 1 ? 1 ??*?ss 8 ;oi?*rLr!S”:«s r o? 5 »,. y . 


3* (S) Aircr aft Improvements 


tn ^ 68 ’ the A ~? A 311(1 F-4J will be available 

5il? h ofr aVy the F_lfD t0 the Air Force. The A-7A 
becausf of *? s 1 ? creased flexibility for interdiction 
t?nn= lt£ \ lar g e number of external stores sta- 

and greater fuel capacity. The F-4J is a higher 
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performance follow-on to the F-4B and incorporates 
a look-down caDability in its radar systems. The 
Air! Force F-4D will have an improved air-to-ground 
weapons delivery capability due to its weapon release 
computer, lead computing stabilized optical sight, 
and* air-to-ground radar ranging. 

b. After FY 68, the F-111A, A-7D, and F-4E will 
begin entering the Air Force inventory. The F-111A 
will have extended range and will provide for all- 
weather operations in support of interdiction efforts 
and air-to-air combat. It will be capable of the 
full spectrum of non-nuclear missions. The A-7D 
is| a light attack fighter with an extended radius 
ofi action or long loiter time over the target area. 
Eight external stores stations will allow it to car- 
ry wide variety of conventional ordnance in loads 
up to 15,000 pounds for air-to-surface visual weather 
delivery. The F-4E will have an improved air-to-air 
capability with the addition of an internal 20mm 
cannon, the APQ-120 Fire Control System, an optical, 
sight, and improved J-79 engines. 


I c. The introduction of E-2B will provide an 
improved carrier-based early warning and control air- 
craft, with extensive electronics and communications 
equipment. The EA-6B will be available in FY 70 with 
primary mission of tactical jamming and/or deception 
o'f early warning, acquisition, and track-while-scan 
radar. 

d. The major improvements forthcoming in the air- 
craft posture are the increase in electronic warfare 
platforms with greater sophistication in detection 
and jamming capability, and system improvements for 
greater accuracy and capability in air-to-ground and 
air-to-air munitions delivery. In all categories of 
air-to-air, bombing, reconnaissance, re-fueling, and 
electronic warfare, the major equipment deficiencies 
and shortages exist in the systems carried aboard 
the aircraft and not in the availability and charac- 
teristics of the aircraft themselves. 
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(^3) Aircraf t Systems Capability Requirement . 
Greater accuracy in weapons delivery (day, night, and 
ail-weather) is an urgent requirement not presently 
limited by the airborne platform, but by the quality 
ana availability of the avionic and ground systems. 
Systems to increase bombing accuracy (day, night, and 
all-weather) should be expedited on an urgent basis for 
incorporation in aircraft now in production. 

a. A6A. An increase in all-weather attack capa- 
bility is required in order to: 

(1) Maintain strike effort during bad weather 
periods (NVN attack sorties decreased by 48 percent 
during November and December 1966 as compared to 
relatively good weather months of August and Sep- 
tember). 


(2) Maintain a uniformly distributed and con- 
tinuous interdiction effort. 

An increase in the A6 force levels will help to satisfy 
the requirement as soon, and as effectively and inex- 
pensively as possible. For instance, analysis indicates 
that a 33 percent increase in the A6A Carrier Air Wing 
Complement (from nine to twelve airplanes) results in a 
66 percent increase in sorties and a 20 percent increase 
in sortie rates. The primary factor seems to be that 
the increase in aircraft does not result in a corres- 
ponding increase in aircraft down for supply and main- 
tenance. According to CXNCPACFLT* the typical account- 
ability of assigned A6s at the beginning of the flying 
day is: 5 


Maintenance Check 
NOHS 

Battle Damage ( 50 % of Time) 
Routine Unscheduled Maint. 

(Airframe, engine, avionics) 
Up and available for flight 


* CINCPACFLT 202228Z Nov 66 


3_A6A 12 A6A 

1 1 

1 1 

1 1 

1 to 2* 1 to 2* 

^ to 5 7 to 9 
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This | increased number of available aircraft provide 
a greater flexibility in meeting schedules resultin 
in a | higher sortie rate as shown in the table below 
which is an actual comparison between squadrons on 
YANKEE STATION in 1966 with aircraft of the same con- 
figuration • and comparable support and training: 

Nine versus Twelve A6A Aircraft 

Combined 

VA 6 5 VA 8? VA 25 VA 8 SJ21 

Number 'of A6A 
Days YANKEE STATION 
Aircraft Days YANKEE 

Scheduled Sorties 
Sorties' Flown 
Sorties Flown/Day 
Sked Sorties/Aircraft/Day 
Flown Sorties/Aircraft/Day 

The effect of employing the A6A as a pathfinder for 
the A7 aircraft in marginal weather was examined. 

This tactic has already been employed in Southeast 
Asia. The following criteria were used: 

Summary of Criteria Used 

Weather Conditions and Aircraft Utilization 


12 

9 

9 

9 

100 

56 

29 

85 

1200 

504 

261 

765 

100X12) (9X56) (9X29) 


1312 

5 42 

263 

805 

1268 

418 

232 

650 

12.68 

7.46 

8.00 

7.65 

1.09 

1.07 

1.01 

1.05 

1.05 

0.81 

0.89 

0.85 


VFRi 


IFRj 


- 5000' ceiling/5M: Visibility or better - 

All attack aircraft may be utilized. 

- 1000' ceiling/l-J-M: Visibility or worse - 

Only A6A attack aircraft may be utilized. 

Marginal - Between VFR and IFR - A7 aircraft may be 

operated with one A6 PATHFINDER per each four 
A7s. 


Conditions A and B 

- All A6 available for PATHFINDER during 
marginal weather. 

- Eight A6 sorties per day reserved for 
special missions (Condor, ARM, Critical 
night targets, etc.) 


Mm 1 
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Sortie Haros 




A7A 

A6A 


- 1.7 sorties 
(estimated 

- 9 possessed 
12 possessed 


'rom aSI^ ^ ossessec * A/C per day 

1*0 sorties per A/C per day. 
1 * 2 5 sorties per A/C per day. 


Miscellaneous 


1.7 hour standard deck cycle and up to 300 mi. com- 
bat radius. Increased cycle time and range would reduce 
sortie totals arithmetically. 


. sorties are not included. This omits some 

increase in the VFR sorties effort, but would not 
effect marginal or IFR sorties since these cases 
already A6A limited. 


small 

are 


Hanoi weather for a 30-day period for both the 
average annual and worst month (April) was as follows: 



April 

Annual 

VFR 

7 

14 

IFR 

Marginal 

5 

18 

3 

13 


s?atedM??^ ated and the P^load c ^ied under the 
stated criteria were computed. A conmari™ 

proposed complement of 9 A6As and 42 ^7As with a clmple- 
rnent of 12 A6As and 28 A7As revealed the following: 


Condition A 
April 
Annual Av. 

Condition B 
April 
Annual Av. 



-9_A6 + 4? A 7 


12 A 6 + 08 /\7 


Sorties 

1418 

1738 


842 

1322 


Payload 

6835 

8280 

3orties/fc# 

1640/+15.6 

1736/-0.2 

Payload,^ 
8130/+17.9 
3 550/+3.2 

4230 

6390 

1287/+52.8 

1481/+12.0 

6535A54.4 
7410 /+l 5. 9 
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Ini other words the 33 percent increase in A6s 
ofjfset the 33 percent decrease in A7As and resulted 
in a significant increase in. sorties generated 
especially during the month of supposedly worst 
weather. Although there was some increase 
in A6A VFR sorties, the greatest gain is due to more 
efficient utilization of the A7 during IFR and 
marginal weather. There is no consideration of 
night versus day in this exercise which 
would further reduce the A7 effectiveness if 
operating without a PATHFINDER. Of perhaps equal 
significance to the gain in effectiveness due 
to the increase in A6s is the fact that the distri- 
bution of the attack effort is more uniform 
over the range of weather and darkness. The impact 
of the A6 in Southeast Asia is also portrayed 
by the following* 


Attack Operations 
Dtilizatlon Analysis 

YANKEE STATION January 1967 
(CORAL SEA, ENTERPRISE, KITTY HAWK, TICONDEROGA) 

j F4 F8 A1 A4 A£ 

Ave Possessed A/C 50 22 23 82 8.5 

Total A/C - Days 1.550 686 7~n 2,54? ?64 

Strike [Sorties 134 22 30 672 216 

Armed Recce Sorties 243 89 75 1,312 19 

Flak Support Sorties 30 ^4 88 

Total Attack Sorties 407 14 ? 10 ? 2.072 275 

Total Attack Sorties/ 


Aircraft/Day .26 

.21 

.14 

.81 .89 

S trike 

Sorties /Air craft/ 




Day 

.09 

.03 

.04 

.27 .82 


The above figures demonstrate the relative 
effectiveness of A6A in terms of strike and total 
attack sorties during a poor weather month. The 
above tables actually discount the total effecti- 
yity of the A6A by not taking into account: 

(3) Relative effectivity of Armed Recce vs Strike 

(4) Relative effectivity of A6 vs A4 strike 
'sorties (4:1 payload alone). 


/ 
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(5) Degradation or diversion of visual sorties 
due to weather. 


This consideration is separately developed by 
CINCPACFLT in an earlier analysis: "During a 

two month period under consideration. (November - 
December) a total of 5047 USN ROLLING THUNDER sorties 
were flown over a period of 1 5 L +- CVA days (The 
latter figure does not include stand-downs). Forty - 
five CVA days were A6A equipped and a total 3^9 
A6A sorties were flown. The two A6A squadrons now 
in 7th FLT flew nearly eight percent of the 
total Navy ROLLING THUNDER attack sorties, and ex- 
pended roughly 25 percent of the ordnance." 

The above figures reflect the actual value of the 
A6A in at least two respects. Six hundred fifty 
three sorties, included in the above totals, 
were weather diverts into RP I; these were 
generally radar controlled drops that contributed 
little to a cohesive interdiction program. Con- 
sequently the A6A PROVIDED EVEN A HIGHER FRACTION 
OF THE NAVY EFFORT THAN INDICATED ABOVE. Moreover, 
a large number of the total sorties flown in Navy 
packages were prevented by weather from accomplishing 
their assigned mission, while A6A ordnance was 
usually delivered as planned. The requirement in 
the Navy for an increased allweather attack capability 
is evident from a DECREASE BY 48 PERCENT OF NVN 
ATTACK SORTIES DURING NOVEMBER AND DECEMBER AS 
CONTRASTED TO THE RELATIVELY GOOD WEATHER MONTHS OF 
AUGUST AND SEPTEMBER 1966. In addition to using the 
A6 for its all-weather attack alone, the A6 has 
many advantages such as its use as a SHRIKE delivery 
vehicle during poor weather conditions. In view 
of the demonstrated capability of the A6, CINCPACFLT 
has recommended increasing the squadron complement 
from nine to twelve A6s and further increasing the 
complement to 15 once squadron strength of 12 has 
been achieved. CINCPACFLT also states,* "Many of 
the more important targets are so heavily defended 
by flak emplacements and automatic weapons that the 
cost of aircraft attrition becomes inordinately high 
during daylight VFR attacks. By using the cover of 
darkness or adverse weather conditions along with 
electronic hampering devices, the enemy defenses can 

* CINCPACFLT, 0900 37Z Mar 1967 
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be considerably nullified." Statistics on relative 
vulnerability of all aircraft on a day versus night 
basis are inconclusive. There appears to be 
no significant difference between day and night losses. 
However, the A 6' attrition rate for 1966 was not 
significantly different from the loss rate for A4/F4 
attack missions despite consistent employment of 
A6 against the more heavily defended targets. Air- 
craft damages and losses are even more difficult 


North Vietnam during 1966, the 
perience was noted: 

following A6A ex- 

Combat Sorties 

Day* 

2286 

Mght 

1323 

Combat Losses 

7 

3 

Loss Rate/1000 Sorties 

3.06 

2.27 

Damage Rate/1000 Sorties 

12.6 

0.8 


i 

Despite the small data base (which represents most 
of the population) the difference in damage 
rate' at least, is significant. It is also quite 
possible that if the data could be appropriately 
broken down into day VFR and Night/IRF ** categories 
there would be a more significant difference in 
both losses and damages. 

It is interesting to note that in almost three 
years of fleet- operation, the A6A has. not suffered 
a carrier landing accident. It is generally 
credited with the best carrier suitable flying 
characteristics of any jet aircraft in the fleet. 
Perhaps one of the most important advantages of 
the A6 is its capacity for expansion and growth 
giving it the capability of absorbing the space 
and jWeight requirements for new sensors and 
weapons such as LLLTV, FLIR , Standard Arm, and 
Condor. The Navy is at present attempting to gain 
approval for an increase in the A6A force level. 

This effort should be supported. 


All 


* Includes both day visual and IFR sorties, 
losses |were under visual conditions. 

A very small sample of sortie data from OPREP 4s 
indicates that A6A night targets are as hard, based 
on route package location, as their day targets. 


►secret 
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b. vAQh/B . Advances in air defense systems primarily 
nnsoc j ; j i.ocJ with electronic equipments have Dosed an 
ever increasing threat to the survivability* of 
strike aircraft. Defensive electronic penetration 
aids and countermeasure equipment have long been 
a requirement in strategic, deep strike and recon- 
naissance aircraft, but this requirement nas seldom 
been adequately met. The effective air defense 
system of North Vietnam, especially in RP V and V_ 
has served to focus long needed attention on the re- 
quirement for ECM on tactical strike aircraft. The 
significant decrease in aircraft loss rates evidenced 
in both the Navy and the Air Force, as discussed else- 
where in this report, attests to the effectiveness 
of our, so-far limited, ECM efforts, and supports 
the requirement for autonoumous protection 
and for specially configured electronics warfare 
aircraft. The autonomous ECM capability, whether 
jamming or deceptive, is optimized against the 
point defense system. The current threat spectrum 
is broader and more sophisticated than can be handled 
automatically by the single pilot strike aircraft. 
Specifically, an airborne ECM operator is needed to 
assist in detecting and analyzing hostile electro- 
magnetic signals and to then select an immediate jam- 
ming or deceptive response; hence the requirement 
for specially configured electronic warfare aircraft. 

In order to provide this necessary support for strike 
aircraft today, we are faced with improvising 
through the use of airframes that are old and 
are not performance compatible with the aircraft 
to be supported and whose jamming equipment is 
of such low power that they are only minimally effec- 
tive. Neither the quality nor the quantity of ECM 
assets have kept pace with the rising effectiveness 
of air defense systems. The WILD WEASEL (F-105F) 
program is certainly a step in the right direction; 
however, the inventory of Navy electronic warfare 

con ^i ne( i-» with a few exceptions such as 
and EF_10B reciprocating engine EA-1F and' 
ht,-i21M aircraft equipped with a detection and 
jamming capability which is little better than WWII 
s the-art. It is, therefore, necessary to 
confine the use of these aircraft to operations 
against a very small portion of the threat spectrum. 
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and in a stand-off role in a prepositioned location 
which will be traversed by strike aircraft proceed- 
ing to I or returning from a target area. The.EF10-B 
EW aircraft was deployed to Southeast Asia with the 
Marine! Corps in April 1965 even though it was 15 
vears old and the service life had to oe further extended 
Notwithstanding the limited capability of these 
aircraft, the effectiveness which they have . provided 
in support of current Southeast Asia operations has 
amply (demonstrated the validity of the concept in- 
volved and the requirement to improve and increase 
the force levels of EW aircraft* In 1963 i the 
Marine Corps was authorized to procure 12 EA6As , 
to replace the EF-10B. These 12 EA6As were de- 
livered in mid 1965 and five were almost immediately 
deployed to Southeast Asia. The remaining seven were 
retained in CONUS to provide a training base and 
to meet depot maintenance requirements. Efforts to 
increase the assets have been fruitless. The EA6A 
fulfills the specially configured EW aircraft concept 
by providing an extensive passive and active ECM 
capability, which can accompany and protect single 
or multiple elements of strike aircraft into the 
immediate target area during all conditions of 
visibility and weather. In order for the Marine 
Corps to meet the increasing EW requirements of CTF 77 
and in the DMZ and in HP I, and to make its entire 
force structure as well as the EA6A force 
structure more operationally cost effective at least 
15 additional EA6A aircraft systems are urgently 
needed. Of these 15 aircraft, 12 would immediately 
augment Southeast Asia operating and pool aircraft, 
and three would be allocated as attrition replacement 
aircraft. No increase would be required in the 
seven aircraft now in CONUS. The Navy, in consider- 
ing (the mix of capability which must be provided to 
the [Carrier Air Wing, determined that a minimum 
of Ijour EW aircraft per wing was necessary. Past 
decisions, right or wrong, are now being implemented 
and I the EA6B is currently under development for the 
Navy and no EA6As are being procured. Many improve- 
ments over the EA6A will be achieved, including, 
automatic detection and analysis of electronic emis- 
sions, coordinated and selective use and control of 
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active jammers to reduce interference, narrow 
earn width jammers with steerable antennas to in- 
crease effectiveness, etc. A concerted effort 
is now being made by the Navy to increase the EA6B 
force level. This effort should be supported and 
in addition the development should be accelerated 
since a definite gap now exists in a vital require- 
ments area. 


5 • (S) Aircraft Survivability 

a. While changes in tactics, increased use of 
electronic warfare, flak suppression, and other 
techniques may reduce the probability of aircraft 
being hit by enemy fire, we could further reduce 
aircraft losses by concentrating on increasing the 
survivability of aircraft which are hit. 


b. Several studies have been made in this area on 
the RF/F-4C, F-105. and RF-101. With specific in- 
structions to disregard efforts which would reduce 
the chances of the aircraft being hit, the manufacturers 
of each of the above aircraft were asked to recommend 
actions which would increase the survivability of 
their aircraft assuming they were hit by munitions 
ranging from 7.62mm to 37mm high-explosive incen- 
diary shells with striking velocities up to 4000'/ 
second . Recognizing that efforts to reduce an 
aircraft’s vulnerability usually resulted in pen- 
alties incurred in weight, drag, fuel capacity, 
maneuverability, range and/or cost, the studies 
cited above analyzed each recommendation to in- 
crease survivability in terms of its effectiveness 
in relation to costs and other penalties. 


c. The studies categorized aircraft damages as: 

(1) that which would cause the aircraft to go out of 
control within five seconds after being hit (very low 
chance of pilot recovery although loss of aircraft (2) 
out of control within five minutes (some chance of 
pilot recovery although loss of aircraft) and (3) 
damage which would allow the aircraft to proceed no 
more than lOOnm and land, but aircrew recovery is 
high. Obviously, the most productive improvements 
are those which would prevent or decrease the causes 
which place an aircraft in the first two categories . 
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However, fire and explosion and loss of flight 
controls are the most common hazards in categories 
one and two, accounting for approximately 75 percent 
of all losses. Fuselage tanks, though less vulner- 
able! than wing tanks, offer the increased hazard of 
fuel] leaks within the internal engine and 

airfjrame sections. The vulnerability of any fuel 
tank increases greatly as fuel is used from it. 

Several of the studies concluded, therefore, that 
a ta!nk filler such as RETICULATED FOAM (SECRET) 
had | the greatest potential for reducing explosions 
with the minimum performance penalties and the 
higtiest ratio of effectiveness to cost. Specifi- 
cally, for the F-4C, it was concluded that the 
above modification, along with a self-sealing 
numtper one tank, armor for the hydraulic bay 
area, and electrical/hydraulic back-up packs, could 
yield a 48 percent reduction in. loss rate with a 
221 1 pound increase in take-off weight. 

I The Republic Aircraft Division of Fair- 

child Hiller has similarly concluded that a mod- 
ification package on the F-105 consisting of (1) 
self-sealing tank and internal filler,. (2) third 
hydraulic system, (3) external void filler, (4) 
bomb bay, engine access, and shroud fire extin- 
guishers, ( 5; minimum armor for crew, and (6) re- 
vised fuel system plumbing could yield a 73 percent 
reduction in the aircraft’s vulnerability to small 
arms and light AAA. The total weight . penalty is 
approximately 1,380 pounds and rough cost estimates 
are $ 46,000 per aircraft. 

d. With F-4 replacement costs approximately $2.5 
million, these modifications should be evaluated with 
minimum delay and those deemed to have a high poten- 
tial of effectiveness in relation to their costs and 
performances penalities should be implemented on an 
urgent expedited basis. 


|e. The conclusions of the above studies further 
indicate that changes in fuel management procedures 
may greatly reduce the fire and/or explosion hazard 
by [allowing only the least vulnerable tanks to be 
less than full in areas of the greates concentra- 
tion of flak. 
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AIRCRAFT DEPLOYMENT SCHEDULES - 
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US NAVY 
US AIR FORCE 


a/ See Tables 1 and 2 
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CHARACTERISTICS FOR NAVY AIRCRAFT 

a/ 

CURRENTLY IN SOUTHEAST ASIA” 


A-1H/J 

E-IB 

A-4B/C/J 

E-2A 

A-6A 

EA-1F 

F-U-B 

EA-3B 

F-8E 

EA-6A 

RA-3B 

EC-121 

RF-4B 

EF-IOB 

RF-8A/G 

EKA-3B 

RA-5C 


a/ See Tables 3 through 21 
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TABLE 


MISSION AND DESCRIPTION 


* s^ssa-sjjs.?' a r <round 

• «.«» ccc tactical tupport elector.. h.r.J cSS? £m2Tw l25 b2i < ”“* t 

“SfasW'W'- , 

power Boost. The rudder Is equipped with I spJinlTtab 2? a tr * °P* r#t » d 6y | 
hy an electrically adjustable stabiliser Power 7 ! i-°ngitudinal trio is achieved 

vent tonal. Oxyg/n for five howl is sujpiud P Wt ’ #n ‘ lnt OOUnt ’ * nd • 1 « v «or, are con- 1 


OPERATING DATA 


AVAILABILITY/DEVELOPMENT 


Vaax S .L. Z7U Kts. Ferry range 2814 
Celling (S> 30,900 Feet Tine on Sta. 

U50 al.J 6 hr . if 

«o. on CVA/HCW 


Flrat Flight June 1996 

Service Use September 1956 


FY 6? 
90 


FY 68 
53 


FY 69 FY 70 
30 15 


WEIGHTS 


FUEL AND OIL 


DIMENSIONS 


loadings 

«pty 
basic 
Design 
Cob bat 
Hex. T.O. 
(Field) 
(Cat) 

Max. Land. 
(Field) 

< Arrest) 


12,072 

23,328 

15,595 

15,486 

25,000 

25,800 

21,000 

18,000 


7.0 

7.0 


3.2 

6.1 


fO. TOTAL 

[TANKS GALLON 

1 ^ 5 °’Joo 

2 150,300 
or 400 

OIL 

Capacity (Gal.), 

Grade 

w^Apjulcable, 


LOCATION 
Fu.ielage 
Ctl*. Drop 

Win*. Drop 


Wing 

Area. 

Span 

MAC 

Length. . . . 
Height. . . . 
Treed ' 


400 Sq. Ft 

50* -O r 

8* -4' 


15' 
...i3'-ir 


Prop. Grd. Clearance. .. .0’ -6' 


36 

1065 

■HIL-I -22851 


ELECTRONICS 


ORDNANCE 


WF DIR FINDER AN/ARA-25 

lAU T0 " | /" u, -6)LLLLI!ILiH/AR»-2i 

AN/APS-190 1 

* AN/AFX-6, AN/APA-891 

MONITOR AND CONTROL... T ?Ua 

SPRAT TANK CONTROL i A ! A ! ! A£Ro!l A 

^ AN /APR -27V 

/ALE- 2 9 
AN/APR-30WL 
AN/ALQ-BLfi/ 


SIZE 

20 aa, H-3 Jing, 

MK 20 MOD 4 Gun Sight 


NO. 


Aero 3A Bo»b 1 
Ejector 
HK 51 Boab 
Reck 

with Aero 
1A Adapters 

Aero 14D-2 


CAf 

3600 lb 


Inbd 

Wing 

Outbd. Wing 
Stns. 2,3,4 
6,7,9,10.11 
Outbd. Wing 
Stns. 1,5,8 
12 


%/ 122 alrcrart 
£/ 4o aircraft only 
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TABLE 4 


MISSION AND DESCRIPTION 


The »bO elrplehe >» » 5gr?'w£bl™*In'’ lSSri!etIon!' 1 'lhe l elrplene 1» •!«>■ 

*«<• .. . .»»« « . =» 

operate froa CVS and CVA type carriers. 

The arrangement is conventional with ^ 

aspect-ratio win*. Landing *** r *. f i? P .^tiizer ls used to trio throughout the normal fllghi 
™" lC ?^ y i5!rrS:%KiU 0 ;?S5 a fi5d« *y««« -e hydraui ic -power .,-erated. Manual control 
Is provided for emergencies. 

m j*\\ i^btTic? 3 ^^: sis* P^iur^fue^ 3 ^^ 0 ^^^" fu3Ci “ g 15 readlly ^ 


^OPERATING DATA 


AVAILABILITY/DEVELOPMENT 


Vmax S.L. 563 kts. Ferry rant. 1580 sl”{ C e u5e.’ 
Ceiling (S > | 40,200 ft. Time on Sta. (150 Service use 

mi. 1 1.5 h t.W 
No. per CVA/HCW 24/30 


. . .March 1955 I 
July 1957 I 


L/ 5000' 12 MK 81 


WEIGHTS 


1.0 APINGS 

tapty 

basic 

Flight Des. 
Cob bat 
Max. T.O. 
Max. Land. 
(Arrest) 
(Airfield) 


FUEL AND OIL 


1.2 gal. mounted on engine 
5.0 *al. after ASC-ilB incorp. 
Oil Spec HIL-L-7808 


67 n 6b n 69 ry 70 
81 183 IV S 

DIMENSIONS 

Span jf£*V 

length ‘♦0-1 [£• 

Height 15.0 rt. 

Max. Tread ; 7 *f »*• 

Turn. Had . (Nose) w'i.5 ft. 

Wing Area 260 sq. ft. 


I electronics 

AN/A5Q-17[ Electronic Control Central providing 
the following; 

anss. ayttsy -^ 

,f F I AN/APX-6B 

civ AN/APA-89 

UHF ADF AH/ARA-25 

Golf Contained Navigation AN/ASN-19A (Dead 
Reckoning Co.put.r) W/AW.-21 

Tauc 1 0B 

LABS T-7L0 

Store Arming 

Hull put( S yitem J * AM/ABW^67 

S:5ir L K«;::::::::::: "'22:48/ 

SHOEHORN Alfa APrI^B/ 

I AN/APR-30W1/ 

AN/ALE-29A/ 


ordnance 

Store Station in.mur 

2 5S5: bin, to 2200 lb! 

Guns - 2 HK-12 2CWa 

Launchers - LAU-3A/A, LAU-10/A 

Bombs - HK-81, 82, 64, 81 Sn.ktye, 

82 Snikeye. MK 79/77-1, Firebomb 
Bullpup AI-12B), BI-12CJ 
Shrike 
I Rockeye II 
walleye 
Sadeye 
CBU 

Mk 4 Gun Pod 


he in only 20 aircraft 
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MISSION AND DESCRIPTION 


The A-4C airplane is a lightweight, hlgh-perf oraance , carrier-based. Jet-powered attack 
nirpjane capable of dive, glide and loft bopping, ln-fllght refueling (tanker or receiver), 
carring an alr-to-surface missile and firing conventional guns and rockets, it can operate 
from CV5 and CVA type carriers. Limited all-weather navigational aids are provided. 

The arrangement is conventional with all aetal seal -aono cop uo structure and threespar low 
aspect-ratio wing. Landing gear, flaps and speed-brakes are hydraulically operated. An 
•Jectrlceily operated, fully adjustable stabilizer Is used to trim throughout the rtoraal 
flight range. The aileron, elevator, and rudder systeas are hydraulic -power operated. 

Manual control is provided for emergencies. An eutoaatlc flight control systea is provided 
fur pilot relief. 

The small site of the airplane precludes the need for folding wings. The eft fuselage is 
reedlly removable to permit quick engine change. 


OPERATING DATA 


AVAILABILITY/DEVELOPMENT 


Visas S.L. 561 kts. Ferry range 1560 N.M. 
Ceiling (S) 39,500 ft. Time on Ste. U50 
ai.) 1.5 hr. 4/ 

No. per CVA/MCW 24/30 


*/ 5000* (12) MK 81 


First Flight August 1958 

First Fleet Delivery February I960 


FT 67 
331 


FT 68 

277 


H 69 
293 


FY 70 
252 


WEIGHTS 


FUEL AND OIL 


DIMENSIONS 


LOADINGS 

haply 

Basic 

Flight Das. 
Coabat 
Has. T.O. 
Max. Land. 
(Arrest) 
(Airfield) 


9728 

9933 

12,504 

15,528 

22,500 

14,500 

16,000 


JulJ 


7-0 

5.7 

3.9 

6.0 

5.5 


m: 

PANES CAL. 

570 wing 

240 Fuselage 

|ln-fllght fueling provided. 

OIL 

|3.2 Gel. counted on engine 
J4.0 gel. after ADC-118 lncorp. 
loll Spec HIL-L-78O0 


Span 27.5 ft] 

Length 39.4 ftl 

Height 15.0 ftl 

Max. Tread 7.6 ftl 

Ium. Rad. (Note) 20.5 ft 

Wing Area 260 sq. ft 


ELECTRONICS 


AM/ASQ-17B Electronic Control Central provld- 
lng the following; 

UHr Cobb AN/ ARC -27 

I FT AN/APX-6B 

SIF AN/APA-89 

UHF ADF AN/AJU-25 

Self Contained Navigation (Dead 

Reckoning Coaputer) AS/A SH 19A 

TACAN AN/ARM-21 

UBS AJ B-3 

Store Aralng I-2**9 

Bull pup (Systea) ASM-N-7A 

Radar APG-53* 

Data Link ARW-73 or AHW-67 

Shoehorn ALFA. PLQ-51*0 

APR-27 A/ 

ALt-29f^ 

APR-23* 

APR-30W* 

Auto Pilot ASB-54W 


1/ 6 Oil of aircraft 


ORDNANCE 

Store Stations 
WO. LOCATION 

Fuselage 


"use lege 

Inbd. Wing 


LOADING 
To 3575 lbs. 
To 2240 lbs. 


Guns - 2 MX- 12 20ma 
Launchers - LAU-3A/A, LAU-10/A 
Bombs - MK 81, 82, SL 84, 81 Snekeye, 
82 Snakeye, KK 79/77-1 Flreboao 
Bull pup A(-12B) , B( -12C) 

Shrike 
Rockeye II 
Walleye 
Sadeye 

MX 4 Gun Pod 
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MISSION AND DESCRIPTION 


Th» A-4E Is a lightweight, high performance, carrier-based, Jet powered attack airplane 
rapapie of dive, glide and loft bombing ln-fllght fueling (tanker or receiver;, carrying an 
alr-'.o-surface missile, and firing conventional guns and rockets. It can operate from CVS 
enrl CVA type I carriers. Limited all-weather navigational aide are provided. The A-LE la an 
A-4C with a J52 engine and two additional wing weapon stations. 

Th« arrangement Is conventional with all-metal seml-aonncoqu* structure and three-spar low. 
.•ipect.-ratlol wing . Landing rear, flaps end speed brakes are hydraulically operated. An elec 
r l c* j 1 y fifn*rated , full y. adjustable stabilizer Is used to trie throughout the normal flight 
mnre. The aileron, elevator, and ruddar systems are hydraulic -power operated. Manual con- 
trol 1': provided for emergencies. An automatic flight control system Is provided for pilot 
relief. ] 

The sma 1 1 [ size of the alrplene precluded the need for folding wings. The aft fuselage is 
readily removable to permit quick engine change. > 


|OPERATING DATA 


AVAILABILITY/DEVELOPMENT 


Vmix S.L. - 574 kts. 
Calling (S) |- 4o,400 ft. 
No. on CVA/HCW - 2L/30 
Ferry range I- 1056 N.M. 
Time on StaJ U50 ml.) - 


%/ 5nnn» 12 


Navy Authority to Proceed ...I June I960 

First Flight ....12 July 1961 

Fleet Delivery December 1962 


FY 67 
276 


Ft 68 
228 


FY 69 
197 


FY 70 
177 


WEIGHTS 


FUEL AND OIL 


DIMENSIONS 

Span ..27.5 ft. . 

Length 41.3 ft.*' 

Height 15.0 ft. 

Max. Traad 7.0 ft. , 

Turn. Rad 20.5 ft.V 

Wing Area 260 sq. ft. 


%/ Without refueling probe 


I LOADINGS T 
Empty (E) | 

| Basic i 

Flight Deslg 
.Cum bat I 

Max. T.O. 
[Max. Land. | 
(Arrest) 1 
(Airfield) 



Jula. 

10,391 

12,504 

7.0 

16.135 

5.4 

24 t 500 

3.6 

14,500 

6.0 

16,000 

5.5 


NO. 

TANKS CAL. LOCATION 

1 ?60 Wing 

1 240 Puselaga 

In-flight fueling provided. 

OIL 

5.0 Gal. mounted on engine 
Oil Spec H1L-L-7808 


I ELECTRONICS 


ORDNANCE 


Electronics Central AN/ASQ-17B Consisting of: 

I 

IfHF Communications AN/ARC-27 

I FT- AN/ API -6 
SIF-AN/AFN-89 

AN/ARA-25 

Elect. Altimeter AN/APN-lWl { V) 

Navigation Set AN/APN-1 53(V) 

TACAN I AN/ARN-52 

NAV. Computer AN/ASN-41 

UHF Direction Finder AN/ARA-25 

Radar ' AN/ APG-53* 

C/H Guidance AN/ARW-73 

LABS .' AN/AJB-3A 

Auto. Pilot AN/ASN-5MV) . 

SHOEHORN ALFA AN/ALQ-5I*' 

AN/APR-27- 6 /, 
AH/ATR-2J*/ 
AN/ALE-8 9*/ 
AN/APR-30W1/ 


4/ bill of 


2240 lbs. 


Store Stations 
NO. LOCATION 

1 Fuselage 

2 lnbd. Wing 


Guns - 2 MK-12 20sm 

Bomba - MX 81, 82. 83, 84, 01 SNAXEYE, 

82 SNAXEYE, MX 79/77-1 Flrebomba, 
MX-94 Chemical Bomb 
Launches - LAU-3, LAU-32, LAU-10 
CBU - 1, 2. 3 
Bullpup - A( -12B) , B112C) 

Shrike 
Rockeye II 
Walleye 
Sadeye 

MK L Gun Pod 
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MISSION AND DESCRIPTION 1 

Tim A-6A Ls a medium size, aJ 1 weather low altitude two-place setae* aircraft capaoie of 
high subsonic performance and broad mission versatility including tanker capability. 

ai light, gross weights It can operate from short unprepared fleids. In close support of 
.■round iroops, while st higher gross weights, it can operate from Cll-1 catapults on long 
-anr" special weapons strikes against heavily defended fixed targets. 

An Integrated attack-navigation «<ntl ■ -antral digital computer system ls provided to find, 

• reel: and destroy small moving targets .ind large fixed targets in ail weather conditions. 

. ;1 •<. displays provide contact analogue, terrain clearance, attack and horizontal situation 
Inf'' rmatlon in integrated form. Five store stations are provided. Inboard of the wing fold 
• 1 n l . 

irreversible hydraulic flight controls are provided. Longitudinal control ls effected 
t.y an all movable stabilizer. Lateral control Is provided by fjaperons while a '■onvent Iona 1 
rudder Is used for direction control . 

OPERATING DATA 

AVAILABILITY/DEVELOPMENT 

Vmax 561 kts. 

Col 1 inr 1C) 4l ,000 ft. 

Hi. . per CVA/MAW 12/30 

Ferry range 

T Imr mi 3ta. (150 ml . ) 

it' SNAKEYE 3 hr. 30 nln. 

1 H SNAKEYE 2 hr. 45 min. 

)o SNAKEYE. 1 hr. 50 aln. 

First Flight April I960 

Service Use Summer 1963 

Inventory FY 67 FY 68 FT 69 FY 70 

120 187 2JO 220 

WEIGHTS 

FUEL AND OIL 

DIMENSIONS 

LOADINGS LBS L.f. 

i«pty 2^296 

Haile 25 t H57 

D-ulrn 36,526 6. 5/5. 3^ 

(*> in hat 44, 791 

Max. T.O. 

(Field) 60,400 

(Oat) 58,600 

Hex. Land. 

(Field) 33,500 

(Arrest) 33,500 

a-'. Tic brakes extended 

*0. 

lANKS GAL. LBS. LOCATION 

3 1326 9016 Fuselage 

5 1018 6923 wings 

5 1477 10,045 Drop Tanks 

(300 gal .1 

OIL 

Capacity (Gal.). ..5 per Engine 
Spec. (Appi.l HIL-L-23699 

Wing 

Area 528.9 sq. ft. 

Span 53 rt. 0 in. 

MAC 130.8 In. 

Sweepback 
(1/4 chord) . ..25 

Length 54 ft. 9 In. 

Height 16 ft. 2.040 In 

Tread 11 ft. 0.3 In. 

! ELECTRONICS 

ORDNANCE 1 


MA-l Compass Systen 

Air hats Computer 

IMrltai Computer (Diane)..... 

l>nrch Rader 

Trn^K Radar 

ly up lor Radar 

In'TUiil rint-Torm 

Hadar Al t Imeter 

Hu 1 1 pup Tmnntuer 

lnl crrated Display Subsystem 


AFOG. 


C0MMHK1 CAT IONS 

CM Ptcxaxc. 

I1IIF ADF 

UHF Rec. TransBi tter . 

HIIF Stand-by Rec 

IFF 

IFF Coder 

T AOAN 

ICS 

ItnU Linn 

ciWMTEH HKASLIHES 
I'H’M 




ChaTf Dlcpenser.. 
Uh nil tit: Receiver. 
Warning Receiver. 


.CF729/A 
.Ali/ASq-61 
.AN/APQ-92 
.AW/AJ-Q-U2 
. AN/ AFN-l 53 
. AN/ASK-31 
. AN/ATN-141 
.AN/ARW-73 

. AN/ASW-J6 

. AN/ASQ-57 
.AH/ARA-50 
. AN/ ARC-52 
. AH / ARR -40 
.AN/APX-6B 
.AN/AMA-09(S1F) 
. . AN/ARK-21 A 
. AN/AJC-lU 
, . AN/ARW-67 

, .AN/Al-QJki 
..AN/ALQ-51 
..AN/AI.E-10 
. .AN/AJ.R-15 
, .AN/Ai'R-27 


nuuauB utwe uptcitj; iuj. 

Bnabii ME 81, HK 82, HK 0$, MK »U, Fire 
Bombs, MK 79 Hr>d-1, MK 77 Mod l, *60 lb. 
Fragmentation, HK dl Snake?* 1, HK 02 
Snakaye , HK 94 Chemical 

Special Weapon*: MK 28 Ex Mod-i, MK 57, 

MK 43, MK-JQ4 

Rocket Package: LAU-32A/A, LAU-3 A/ A , 

LAU-10A/A 

Mine*: MK 36 , MK 50, HK 52 

Klatlles: ACH-12B, XGH-12C (Bullpup MR), 

AC.K-45A ( Shrike) , AIM-90 (Sidewinder! 

In addition the following nay hr carried: 

HER /TER Racks, C8U-2A/A Aircraft Dispenser 
A Bnmbjets. A/A-37R-1 Multiple Rotib Rack, 
Aero 5A-I Launcher, A/A-37B-3 iTactlce 
Multiple BoeiP Rack with HK 1 06 Mod-3 ->r 
MK 76 Hod-5 ( ractlvf hoab*. HK 8 Mort-6 
Flare, HK 24 Hnd-2A Flare 
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" | TABLE S 

; MISSION AND DESCRIPTION 

The F-4B is a tvo-place, twin-jet, general purpose flghttr whose primary mission is the 
destruction of enemy aircraft. The capability to carry and deliver conventional and special 
weapons enaoles the aircraft to perform Intermediate and long ranee attack missions. Basic 
arnamrnt Is' four air-to-air missiles carried seal-suHBerged under the fuselage plus up to 
four win* pylon mounted air-to-air missiles. A combination of conventional bombs, nuclear 
t'»mb 3 , rocket packages and fual tanks csn be carried on five stations benaath the wine and 
fuselage. ,Three external tanks plus a retractable probe for inflight refueling provides for 
extended range missions. , 

Special features of the F-4B are the swept wing and tall, automatically controlled com- 
preeslon-ramp aLr inlets, leading and trailing -edge hlgh-llft flaps with boundary layer 
control. Lateral control Is achieved by means of spoilers in combination with ailarons. An 
all -movable stabilizer provides longitudinal control. 


| OPERATING DATA 

Vmax : 2.23 MH 

Celling 56,050 ft. 

No. on CVA/MCW 24/30 24/3 > 

Ferry range 1803 N.H 

Time on Sta (150 ml.).., 1.33 hrs.Af 


AVAILABILITY/DEVELOPMENT 

First Flight Nay 1958 

Service Use June 1961 


l A / 4 SP III A SW/i Tank 


Inventory FY67 68 69 70 

408 307 269 274 


WEIGHTS 

LOADING 

Empty 

LBS L^Ll. 

27%97 

Basic 

28265 

Uegtf n 

37500 8 . 5/6.5" 

Combat 

38507 8 . 3 / 6 . 3 

Max. T.O. 


(Field) 

54800 

(Cat) 

54800 

Max. Land 1 


(Field) 1 

38000 

(Arrest) 

38000 

A/ Supersonic 


FUEL AND OIL 

NO. 

TANKS CAL LOCATION 

6 1356 Fuselage, Bladder 

2 630 Wings, integral 

1 600 Fuselaga, Ext, Drop 

2 740 Wing, Ext, Drop 


Integral with Logins 5.15 Cal 
(Tank Capacity per Engine) 
Spec if lost loo H1U-C-7SOSD 


DIMENSIONS 

wing 

Area 530 Sq. Ft. 

Span 38.4 Ft. 

M.A.C 16.04 Ft. 

Sweepbank (2# Chord! . . .45° 

Incidence 1 ° 

Dihedral - Inner.O 0 • 

OutaT Tanal 12° 

Length 58.2 Ft. 

Height 16. 3 Ft. 

Wheelbase 23.3 Ft. 

Tread 10.2 Ft. 


I ELECTRONICS 

CADC A/A24G 

CIII .1 AN/ASQ-19 

AFCS AN/ASA-32 

Nav Computer AN/ASN-39 

Altimeter AN/APN-141 

Fire Cont Sys AHCS AERO- 1 A 

Includes Radar AN/APQ-72 

Radar Set Group AN/APA-157 

1R Detecting Group AN/AAA-4 

All -Altitude Bombing Sys AN/AJB- 3 A 

Space* Provisions for installation. AN/ASW- 2 K ) 
of Uatal Link* 

Warning Set APR-301 ) 

Warning Set APR-271) 

Chaff Dlspansar... ALE-29 ( ) 

ECM Set. 1 . ALQ-51 or AIQ-IOOU 

ECH '. ALQ-9U) 

•Data Link installed in 12 airplanes. 

•• 1FT Intarrogator APX-76C) 

••• IFF] (Interim interrogator) GAINTIME 

** Presently installed In 12 A/C VF213 
Deployed 

••• Presently Installed In 24 A/C YT 92/93 
deployed 


ORDNANCE 

Four Sparrow III Missiles on Fuselage 

Pus In'bd. Out 1 Bd . 

CL wing wing 

Air-to-Air Missiles 
Sparrow ill 2 

Sidewinder 4 

Special Weapons 
MK-28 ( EX) 1 

MX -43 1 

KK-57 1 

Conventional Bombs 

HK-81 6 6 12 

MK-82 6 6 12 

KK -83 344 

Rocket Packages 

Aero 7D(19 2.75" 

Rockets per Pkg.) 366 
LAU LOA (4 5.00" 

Zunl Rockets 

per Package) 366 

Practice Dispenser 
Aero 8 A J 

Gun Pod MK-4 1 
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MISSION AND DESCRIPTION 


The F-flK ( FbU-pNE) is a single-seat, carrier onea Jet fighter designed iu maintain air 
superiority during task force strikes and as an attack fighter capable of delivering conven- 
ient! stores of various types and ilzu. The eirpian* Is a development of the F-HD (F8U-2N) 
ti.h Increased armament capabilities and Improved ability to detect and destroy targets at 
night and under a.1 weather conditions. The primary Improvements distinguishing the F-RE- ar» 
t L > APQ -94 radar for Improved detection and attack capability and 121 provisions for mounting 
trrr »5 of various types and sizes on wing pylons. The basic F-8E is the same as the F-8D 
externally except for the larger nose cone required to accommodate the Improved radar and 
■qnlpment fairing on the wing top centerline In the dorsal area. 


OPERATING DATA 

Vmax 1.8 IHH/775 KI ASj 

Oiling 52, 35^ feet 

Ho. on CVA/ACW 24/30 

Ferry range 1 350 N.H. . 

Time on Sta (I5 r - mi) 1.14 hrs.*' 


a/ Guns/4 SW 


AVAILABILITY/ DEVELOPMENT 


Inventory &/ FY67 88 69 70 

F8E/J 108 37/6 0/74 0/56 


%/ Plpellng not lncl. 

RAD projec A/C lncl. 
Balled A/C not lncl. 


WEIGHTS 


FUEL AND OIL 


DIMENSIONS 


■0AP1WC 


LBS LF 

H $3 * 

26,000 6.4 


It-mpty 
Basic 
JDealgn 

Combat (Guns lncl) 

4 3/W "26098 

. , 2 KT- 54 Sabi 297^1 

IS ZunlT2 Hr - 714 Ureba 30, 7^*2 
]8 ZunllS HK-81 Bnbs 29,232 
WAX T.O. Fleld/Shlps 3 U ,100 
WAX I.nnd , Flqjd ;6,0'Vi 

ptAX l.and. Ship Z. ,000 


I gals Nc. T anka LOCATION 
1 514 3 Fuselage, bladder 

main system 

245 5 Fuselage, bladder 

transfer system 
589 1 wing integral, 

transfer syetem 

-Fuel esp us'bl 1348Gal/9, 1661b 
Fuel Spec HIL-F-5624C 

Fuel Grade _ JP-5 _ 

Oil cap tat B.5Gai us'bl 3.0GI 
Oil Spec MTL-L-7908C 


Wing 

Area 375 sq. ft, 

Span 35*0** 

M. A. C 141.0" 

Sweepback i Chord.. 42° 

Length 55’ 11 -6" 

Height 15' 9.1" 

Tread 9' 8” 


ELECTRONICS 


I MOA T ED EEECTHOKIE CLHTHJLL 

.. .AN/ASQ-17R 
(contains functions of AN/ AJRC-27A, 
AN/ANX-6B and AN-ARA-25) 

COPER GHOUF AH/APA-89 

RAPIh SFT (TACAN) AH/ARH-52 

HADAR ALTIMETER AH/APN-22 

GYRl) STABILIZED MAGNETICALLY SLAVED 

COMPASS MA-1 

ABM AM ENT CONTROL SYSTEM All/AWG-4 

(Includes AN/ATQ-9 1 *, Radar Set and EX-16, 
Aircraft Fire Control System; 

AtrrOPlLOT CV/ AES-6 

l.R. SYSTEM AN/AAfl-15 

FUSE CO NT HO I AN/AWW-1 

SPECIAL WANNING RECEIVER AH/ APR-27 

UKCM AH/AIH-51 

CHAFF DISPENSER AH/A1E-29 

Warning Set AH/APR-3QWI) 


ORDNANCE 

ipmngr: — 

i -HR Aircraft Guns , 


500 

2 or 4 


MK-12 

20 -MM Ammunition Rounds 
Sidewinder Atr-To-Alr 
Missiles Carried 
Externally on Pylons 
Zuni Air-To-Ground 
Missiles Carried 
Externally on Pylons 
MK 01 Bombs Carried 
Externally on Pylons 
MK 82 Bombs Carried 
Externally on Pylons 
MK 83 Bombs Carried 
Externally on Pylons 
MK 84 Bombs Carried 
Externally on Pylons 


Fuselage 
Fmnt Sectlonl 


Wing Pylon? 
Wing Pylons 
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SECgET 


TABLE 1 C 

MISSION AND DESCRIPTION 


The RA-3B airplane is a long range, high perforate. SAS*??5S*W?"5?* ? *n 

- 

‘;:£;^hLS ! “?;*iS5 S.SS£ SSS^AS^SSSST. ‘S^mSS'S' 


| OPERATING DATA 

Vnax 5.L. 555 Kt*. 

Celling (S) 38,900 Teet 

Mo. on CVA/HCW 

Ferry rente ?*2®J*'a> 

Tlae on Sta. (150 si.) . . . •'♦•5 hr.*' 


AVAILABILITY/DEVELOPMENT 

NOa(t) 55-205 . 5 Airplane* 

Flnt Flight: July 1958 
raeti NOa(a) 57-181. 25 Airplanes 

Firat Fleet Del leery* Auguat 1959 


a/5000' retain tank 

WEIGHTS 


Empty *07852 

liaslc Ll,617 

Design 55,9*»2 3-‘+0 

Coabat 63,608 3.09 

Has T.C. ( land) 78,000 2.LL 
Hax T (Cat) 73,000 2.60 

Hat Land (land) 56,000 
Hax Lu»d (Car) 50,000 


FUEL AND OIL 


DIMENSIONS 


m S2 ^ cu - 

©i 2 ass*.*. w.y.y 

Fuel Grade . . . .JPJ* «r JF-5 Sweepback 1 * 

Fuel Spec KIL-F-562L Length £.7 Tt. 

%/ Self-eeellng * * ?q*£ 

Treed 10.** rt. 

GAL. Mo.^T«nKl ^CfcUgn 

Oil Spec. . .MIL-L-7808 vlth eng 


I ELECTRONICS 

(IHF Homing AM/ARR-LO 

VHF Trana-Receteer AH/ARC-27 A 

IFF Transponder AN/APX-6B & 

| APA-89 

Radio Altlaeter AM/ APM-22 

TACAM. AN/ARM-21 

HF Receiver AM/ARC-38 

Radio Compass AN/ARM-6 

Search Radar AM/AJB-1B 

NAV. .1 AM/ ASM -6 

VOR ' AM/ARN-14E 

VHF! AH/ARC-l 

Tape Recorder (C.F.E.) 

UECH Afl/ALQ-Ll 

AM/ALQ-51 

AM/ALQ-55 

AM/APR-27 

AM/ALE-29 

AN/ARW-30W 

1R Sensors being Installed 


ORDNANCE 
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TABLE 11 

MISSION AND DESCRIPTION 


In** KF-UB is a tvo-piace, twin-jet, carrier based tactical reconnaissance aircraft. The 
primary misslun of this aircraft Is all-veatner, high-low, day-nt*ht selective reconnals- 
sanr» operations for both prehriefed and post-strike mission. For extended ranxc missions, 
both centerline and external win* tanks can be carried. The airplane can be refueled In 
r I iKht. 

L'pt.lcaJ sensors, Including framing and panoramic cameras, are located in three camera 
r tat tons tn th** nose of th« aircraft. Electronic sensors include forward look. Inc radar, 

:;ld»* looking radar, and an lnfared, reconnaissance sec. Asaociatod reconnaissance caiac::;- 
tier Include In-flight processlnr of fi in: . photoflash ejection for night Photorraphv, ejec- 
tion of the low altitude film eassetts, a pnotographic control set and HF cnnaunlcatlcrs s»l 
for extended communications ranre. 

Th» RF-4H features hirh-Jlft flaps with boundary layer contrul and automatical ly control- 
led comprena Ion -ramp air inlets. Electronic rear includes the CNI Installation, the Central 
Air beta Computer, the Navigational Computer, the AFCS end the Electronic Altimeter. 


OPERATING DATA 


AVAILABILITY/DEVELOPMENT 


Vmax lb’9b KM 

C-lUnr tC) 55,500 ft. 

Nm. nn CVA/MCW 0/9 

Ferry ranpre 1740 N .H. 


Letter Contract. .September 1961 

Mock UP July 1963 

Pint Flight Scheduled for February 1965 


FT 67 
32 


FY 68 FY 69 
3*1 28 


WEIGHTS 


FUEL AND OIL 


DIMENSIONS 


LOADINGS 


k iLu 

bmpty 

2«,002 

Basic 

29,217 


b**sif n 

37,500 

e.5/6. 

Cum pal 
Max. T-.O. 

37,99^ 

8.4/6. 

(Field) 

5V , 800 


(Cat) 

Max. Land. 

54,800 


(Field) 

38,000 


( Arrest) 

34,000 



:& 


ft/ Supersonic 


TANKS CALS LOCATION 

6 1271 fuselage, Bladder 

2 630 Wings, Integral 

1 61XI Fuselage, Ext. , Drop 

2 7**0 Wing, Ext. , Drop 

OIL 

Integral v/ Engines . . 5.15 Cal. 
(Useable tank capacity par 
engine) 

Spec MIL-L-7808D 


Wing 

Area 530 aq ftJ 

Span 38.4 ft 

MAC 16.04 ft 

Sweep back 25% Chord).. 45 n 

Incidence 1° 

Dihedral Un. Panel 1... 0** 

(Out. Panel).. 12° 

Length 62.9 ft 

Height 16.3 ft 

Wheelbase 21.2 ft 

| Tread 18.1 ft 


ELECTRONICS 


ORDNANCE 


(Jackup Attitude Ref. Set., 


Auxiliary Data Annotation 


Aircraft Camera 1‘arai 


I'hntnfiakh Camera Control 


AN/ASQ-88 

AN/ARC-105 

CAMERAS 

R0-254/ASQ 

KA-55 

32-871064/ 

KA-56 

AN/ASNJU6 

AN/ AS A- 3 2D 
AN/ A AS- ) R 

53-87555®* 

AN / AS N- 56 
AN/ATQ-102 
AN/ATQ-99 

AN/APN-159 

KA-7L 

.32-87805^ 

.KS-74A 
■ U-58A 


.U-3J1A 


.U-2B5A 
•ATR-30 
.ALE- 29 

. ALQ-81 , ALQ-86 
.APN-154 
. APR-27 



a/ SOD No.; 11 AN" No. not yet assigned 
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TABLE 12 


| ■ MISSION AND DESCRIPTION 

rv;'S)-S';riri;;:? e « «. f- 8 fi.ht„ ^■^j;rK f siiii\5B t .;s;Us:;r 2 !f 1 a: 

and ruts to ficilltit* the photographic Inf light rofoaling J.IFR) WMj™ of the |un 

*&s: .ir*-. ,«i« . »i«» «“•«• 

and a low unit horizontal tall. 


OPERATING DATA 


AVAILABILITY/DEVELOPMENT 


Vnax 

Cell in* 1C) I ./ 

No. on CVA-41/27/MCW 4/0 * 
Ferry range J**90 N.H. 


nrat Flight { W, 

Service November 1957 


*/ Replaced by 


RF-4B in Ft 68 


n 67 

56 


FT 66 
40 


FT 69 FY 70 
25 17 


I 


WEIGHTS 


FUEL AND OIL 

f : — Ho. tjwrk Tuyjgiw ~ 

3 Main Fuselage 

5 Aft Fuselage 

575 1 wl “« T _ - 

Fuel Grade J 7*5 

Fuel Spec (appl) KILaF-5624 


DIMENSIONS 


UHBIHSS 

unptr 

— EE kZZ 

167795 

Baaic 

17,564 

Design 

24,000 6.4 

Combat 

23,752 

Hex I. 0. (Field) 27,822 

(Cat! 

27,822 

Max Land (Field) 23,500 

(Arrest) 20,000 


Uing “ 

Area 375 «Q. ft 

Span 35' 8 

MAC ..... . .141 a 
Sweep back ± chord. .42° 

Length 54* 6 

Height 15* 9" 

Tread 9' 8 


| ELECTRONICS 


ORDNANCE 


VHP Navigation Receiver 

Installation 

UHF Transmitter Receiver. 
UHF Direction Finder. . . 

IFF Transponder 

Coder. ... 1 

Radar Altimeter. ...... 

Navigation Computer. . . . 
Doppler Radar Navigation . 

TAS Computer; 

ECH I 

Special Warning Receiver. 

Chaff Dispenser 

Rader Homing' end Warning 


.Ajr/nw-2i 
. AN/ARC^A 
.AJi/ARA-25 

. . AN/APX-6B 
. . AN/APA-89 
. . AN/ APR -22 
. . AN/ ASS -41 

. .AH/APN-153 

.CP -826/ A 
. AN/AM-51 
.AN/APR-27 ' 
..AN/ALE- 29 
. AN/APR-29 
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X TABLE 1 3 • 

MISSION AND DESCRIPTION ~ 

Tnc primary mission of tne RA-5C airplane la tactical reconnaissance of hostile areas from 
3** Jevei or high altitudes By day or night regardless of weather or enemy defenses. Capa- 
Mi lues Include pnotograpnlc missions, attack/ photographic missions, and electronic counter- 
measure missions. Alternate capabilities of the RA-5C include the destruction or hostile lent 
•r sea targets from sea level or nigh altitudes by day or night. 

lh» HA-5C Is an Improved version of the A-5A twin-engine, carrier -based, two-place attack 
<* imi>er vitn increased radius of action and multl-sansor reconnaissance capabilities. Other 
['•’-itnres or this airplane, similar to the A-5A are; svept-back wing (with droopable leading 
'-Ires and spoller-siot-daflector lateral controls), all moveable horlxontal and vertical 
wills, irreversible hydraulic power with artificial fael for all controls, and a llnaar 
i".mb hay with rearward weapon ejection to Insure weapon separation at all possible speeds. 
rr>i»as« attitudes and altitudes. 


OPERATING DATA 


AVAILABILITY/DEVELOPMENT 


1147 KN First Flight Prototype #3 ..June 1962 

i>iJ lng (O...... 47,300 First Fleet Delivery Data October 1963 

M". on CVA-59 6 

Ferry rango 2670 ifH 


FT 67 FT 68 
64 65 


FT 69 FY 70 
56 69 


FUEL AND OIL 


LOADINGS 
Empty 
basic 
Design 
Combat 
flea. 1.0. 
(Field) 
(Cat) 

lax. land. 
(Field) 
(Arrest) 


I NO. 

TANKS GAL! 


1 Capacity 5.30 (gala.) 

Grade C 

Spec. ( Appl . ) HIL-L-78O8 


DIMENSIONS 

Wing 

Atm 753.7 sq. ft. 

Span 53' - 0 M 

HAC 16* - 9- 

S weep back 37. 5° 

Length.... 76* - 6" 

Haight 19' - 4" 

Tread ll» - 7.5" 


ELECTRONICS 

AN/ AG B- 12 Inertial Bomb Nav 
Happing Radar 
TV System 
inertial Navigator 
Analoa-Dlgltal Computer 
AN/ASQ-56A-CNI Communications, Navigation and 
identification System 
Autopilot 

Supporting Systems 
Air Data Computer 
Augmented Flight Control System 
AN/APN-120UCN-2) Radar Altimeter 
AN/ASN-54 ( APC) 

AN/ ASH -26 Hester Flight Roference System 
ICS - Intercommunications Syitaa 
AC Electrical Power System 
DECH. . Electronic Countermeasures 
AN/ ALQ-41 , AN/ALQ-51 
DECK System 

AN/ APR-18 Passive Warning System 
AN/APR-27 

Engine Inlet Duct Control System 

ECU System AN/APD-61 

1R - Programmed for 1968 

Radar (SLR) AN/APD-7 

Cameras 

Station 1 KA-51. 6" 

2 KA-50A, 1 3/4"; KA-51A, 6"; KA-62 

3 PECH 

4-1 KA-51 A, 6"; KA-57A, 3” PAN 
4-2 KA-57A, 3" PAN; KA-5SA 18" PAN 
4-3 KA-51A, 6” (2) ; KA-53A, 12"(2) 


I B2a. LBS 


DE3^im?w 

Hk-28 Special Weapon 
Hk-43 Special Weapon 
Hk-83 G.P. 

Hk-84 G.P. 


PBCMPTIOH 

Practice bomb Container 
Aero 8A-1J/ 


I V Carries (16) Hk-76s or Mk-89s or Hk-106s 


SECRET 
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/ | TABLE 14 

I MISSION AND DESCRIPTION 

The Grumman E-IB Is an all-weather carrier-oeaed A£W/A1C aircraft equipped to datact and 
raport distant alrborna targets and vector Interceptors into attack positions. It Is de- 
signed to carry a four -nan erevi pilot, co-pilot and tactical director , and two radar 
operators. 

The E-IB is a propall er-drlven twin-engine. high-wing nonoplane designed for operation 
fro* CVA-34 and superior class carriers. It is equipped for catapult and arrested landing 
operations, and carries a 20-ft. d lane ter top-nounted redone. It contains a specialised 
coaplenent of electronic- equlpnent (Including radar relay, EOi, and height finding). It Is 
equipped with slotted type flaps outboard and apllt Inboard. Nornal controls are augmented 
by circular are spoilers for additional lateral control, and by rudder boost for directional 
control in the event of enflne failure et low flight speed*. 


OPERATING DATA 

Vriax ! 197 9 M500' 

Ciillng i 15,800 

No. on CVA/CVS 3 or 4 

Ferry ranee. 1 900 

Tlae on Sta.l (150 nl.) 2.3 


AVAILABILITY/DEVELOPMENT 

run rum 17 D.c«.i>.r 1956 

Service Use June 1959 


n 67 FT 68 FT 69 FY 70 
65 52 


WEIGHTS 


LO APINGS 
E«pty 
Basic 
Design 
Con bet 
Max. T.O. 
(Field) 
(Cat) 

Hex. Land. 
(Field) 
(Arrest) 


FUEL AND OIL 

a G^ S y)CATI0W 


OIL 

Capacity (Gala.)... 32 

Grad 

Spac. (Appl.) H'.L -L-608: 


DIMENSIONS 

Win* 

Area.... ......... 506 sq. ft. 

Span 72 ft- *♦ in. 

MAC 7 ft. 3 in. 

Length 45 ft. 4 In. 

Haight 16 ft. 10 In. 

Tread 18 ft. 6 in. 

Prop Grd Clear... 11 in. 


I ELECTRONICS 

UHF ...AN/ARC-52 (2) 

HF L AH/ARC-38A 

interphone. '. . AN/AIC-14 

UHF Olr. Finder Group AM/ AAA-25 

Marker Beacon Receiver AM/ ARM-12 

Radar Set (Altlaeter) AM/APM-22 

Radar Ident' Sat (IFF).... AN/APX-6B 

Radar Recognition Set .AN/AFX-7 

Coder Group . AM/ AP 1-89 

Radio Set ITACAN) AM/ARH-21 

LF AOF AN/ARO-13 

Radar System AN/ APS -8 2 

Radar indicators 1P-414/APA-125 

Radar Relay Transsitter AM/ART-28 

Navigational Computer Set AN/ASN-28 

UHF Raley.. 1 AN/ARC-97 (2) 

Navigational Coaputer Group AN/ASA-24 

Conpats Syatan .HA-1 

Paaslva EQt Raeelvars 


ORDNANCE 
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3EC3CT 


TABLE 1 5i_ r 

MISSION AND DESCRIPTION 


The Grumman E-2A Hawkeye is an sll-weatner , carrier-based AEW/CIC airplane that patrols 
task force aafansn pennetars to provide early warning of approacning anaay aircraft and to 
vector interceptors Into attack position. In addition to thla primary AEW function, the 
Hawkey* can also provide strike and traffic control, area surveillance, search and rescue 
guidance, navigational assistance, and communications relay. 

The Hawkeye is designed for a crew of fivet pilot, eo-pllot, rader oparator, air-control 
operator, and combat information cantar operator. Tha specialized compliment of electronic 
equipment makes it feasible for three operators to search, identify, and track targets as 
veil as control interceptions, AEW/CIC digital Information can be relayed automatically, and 
an additional UHF communications automatic relay system relieves the crew of "middlemen'* duty, 


OPERATING DATA 

v «« 301 Kts. & 12,400* 

No. per CVA.... 4 

Kerry range 1329 

Time on Sta. 1200 *1.) 4.3 


AVAILABILITY/DEVELOPMENT 


First Flight October I960 

Service Us March 1964 


n 67 FY 68 

37 «*5 


WEIGHTS 


FUEL AND OIL 


DIMENSIONS 


loadings 

Empty 

Uerlgn 

Basic 

1 bat (60* fuel) 
Hex. T.O. 

ICat) 

and, (40* fuel) 
(Arrest) 


>♦1,996 

36,208 

w4,795 

>*9,638 

>♦2,358 


No. Tanks (2) Integral] 

Location C.S. Wing 

Total Capacity. ...1784 gala. 

(usable) 

Fuel Grad JP-V or JP-51 

Spec, (appl.) H1L-J-5624 

OIL 

Capeclty. 6.2 gala./ 

engine (usable) 
Spec, (appl.) HIL-L-7808 


Area 700 sq ft 

Span 80 ft 7 In 

Span Folded 29 ft 4 in 

«CC 112.64 in 

Length 56 ft 4 lu 

Height 18 ft 3.75 in 

(ftotodome raised) 

Haight 16 ft 5.5 in 

(Rotodoae retracted) 

Tread 19 ft 5.8 In 

Pmp Grd Clear. (3 pt att)28 In 
Radome (dlametar) . .24 ft 


ELECTRONICS 


ORDNANCE 


TACTICAL 

Rotodoae AR/APA-143 

Search Radar Set AN/APS-96 

IFF Interrogator HT-261B/APX-7 

Computer Detector CP -41 3/ ASA-27 

Computer lndlcetor Croup AN/ ASA-27 

Data Transmission System AN/ASW-14A 

Hu) tl-Purpose CoMunlcatlon Syi. AN/ASg-52 

Inflight Performance Monitor AH/ASM-33A 

COMMUNICATION 30 

UHF Communication System AN/ARC-92 

HF Communication System AN/ARC-94 

Intercommunication Set AN/AIC-14 

Integrated Elec Control 


Inertial Navigation System AN/ASN-36 

Air Data Computer A/A24G-13 

Doppler Navigation Radar Set. . . . AN/APN-153v 

Compass System HA-I 

IF Automatic Direction Finder. . .AN/ ARD-13 

FLIGHT CONTROL A INSTRUMENTS 

AN/ASW-15 

Radar Altlmater AN/APN-22 
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TABLE 16 


i 


MISSION ANO DESCRIPTION 


The t>-IF ~ . dual purpo.n .irplu.., c.p.W. of t« Jl.tlnct »>»»«"» = 
reconnaissance airplane, detocting aneuy radar installation! md, “J* So? b!iSr» 

initrseuuras airplane that Jana eneny radar durlnf an attack Mission by a group or mimm 
T he EA-JF Is a klt-»odlf lcatlon to the A-ir airplane. Crew consists of [°urs a pilot and 
navigator in the cockpit and two ECH operatora in a rear eo«part«ant. Tha airplane la da 
slrn.d to operate Troa ail clasaea of aircraft carrlera or land reclorocatlna 

The olrpJana la conventional In design and atructura incorporating a ay*g la reciprocating 
enrine, folding wings, conventional landing gear and catapult and arreetad landing * 

Provisions are incorporated for the carrying of fuel tanks and various *J° r ” for 

tha a la a ions on tha bonb raeka, and for installation of guns in tha inner wings. 


| OPERATING DATA 


AVAILABILITY/DEVELOPMENT 


S.L. 268 kta. 

No. par CVA W 

Ferry rants 1000 N.H., 

Tine on Sta. 1150 al.) 7.0 hrs.» 


V 5000* 


First Flight Octo bar 1956 

Sarrlea July 1957 


FT 67 

33 


FY 68 
29 


n 69 FY 70 
28 1U 


WEIGHTS 


FUEL AND OIL 


DIMENSIONS 

Wing 

Area ^00. 3 *9. 

Span 50 ft. 

MAC B> ft. 

Length Wo.o ft. 

Haight 15.8 rt. 

Traad 13-9 ft. 

Prop Grd Claar...6 in. 


LOkOINGS 


Spty 
Basie 
Design 
Co* bat 
Max. T.O. 
(Field) 
(Cat) 

Max. Land, 
(Field) 

( Arraat) 


1^097 

15,932 

17,000 

19,395 

25,000 

25,000 

21,000 

17,500 


6. a 

5.6 


fcWAIlgB 

Fuaalaga 

Ctr. Drop 


All weights are calculated 


w 

1 150 or 

300 

2 150 or Win* Drop 

300 

OIL 

Capacity 39 Oala, 

Grade 1120 

Spee ...AH -0-8 


ELECTRONICS 


ORDNANCE 


... Trans. -fiec AN/ARC-27 A( 2) 

MHF Trana.-Rcc AH/ARC-2 

Radio Altlaeter AN/ APH -22 

Marker Beacon AN/ARH-12 

IFF 1 AX/APX-6 

IFr Coder AN/APA-89 

1.F ADF. . J AN/ARH-6 

UHF ADF. J. . . AH/ARA-25 

Radar Search AN/APS-31C 

LAH Radar Boabslght AH/APA-16 

LAB R-R Adapter HX-V?6/ APA-16 

CCM Rac.i AH/AVQ-2A 

ECK DF..: AH/APA-69A 

E« Rac.i AH/APR-13 

PROVISIONS 

VHF Trana.-Ree AN/ARC-1 

Boab Director MK-3 MOD-5 

KM AN/ALA-3 (2) 

KC* 1 AN/ALR-3 (2) 

ECH. AN/ALT-2 (Exti (2) 

CHAFF... MX-9O0U/A (Ext) 

ECK ...' AN/ALT-7 

AN/ALI-6B 
AN/ AT A -69 
AM /U LA-2 
AN/ALI-2 


Does not normally carry ordnance. 

Proelalona for a total of 12 Aero 
raeka on outer wings and W-20aa wing 
with 200 rounds of aaBunltlon each. 
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TABLE 17i- 

MISSION AND DESCRIPTION 

The principal mission of the EA-3B airplane is effective search for enemy rsaar. .1 can 
"perote from lend base* end from carriers. 

The airplane Is conventional with two turbo-jet engines In under-wlng nacelles. Provisions 
art* Incorporated for a crew of seven: a pilot, a navlgator-aaalatant pilot, a gunner- 

rvlioman, four ECM operators lneludlnp an evalustor. 

The tricycle landing gear, arresting gear, wing-fold and tall-fold mechanisms, single- 
s letted wing flaps, fuselage speed brakte, and power mechanisms for rudder, elevator and 
morons are operated by hydraulic power. The horizontal stabilizer Is electrically 
adjustable for trim ln-fllght. Leading edge slats are actuated automatical! y by aero- 
dynamic loada. 


OPERATING DATA 

Vmax S.L 557 Ats. 

Helling (5) 37,000 

No. on CVA 

Kerry range 2380 Jll. 

rue on Sta. UQO mi.) 4. 5* 


AVAILABILITY/DEVELOPMENT 

First Flight 12-10-50 

First Flight Delivery Hovembmr 59 

Contreeti NOa(e) 55-205 Five airplanes 
NOa(a) 57-181 Eight airplanes 
HOa(s) 57-101 Amendment #2 
14 May 1950 

Twelve airplanes (.cambered lead- 
ing edge wing) 

Inventory FT 67 FT 68 FY 69 FY 70 


WEIGHTS 


Basic 
Design 
Combat 
lax; T.O. 
(Land) 
(Cat) 
lax. Land 
(Land) 
(Carrlar) 


FUEL AND OIL 


L.F. I HO. 

lASfifi. 


DIMENSIONS 


2. Me 1*0. 

2.60 I TAKES. 


Ppen 

|MAC 

ISvmepback. , 


TANKS CALS LOCATION 

2 11 Integral 

w/eng. 

Spec KIL-L-7000 


.72.5 ft. 

.140.14 m. 
.36° 

.76.4 ft. . 
.23.4 ft. 
.10.4 ft. 


ELECTRONICS 

JHF Xmtr-Aec AN/ ABC-27 A 

IFF AN/APX-68 

AH/APA-89 

Radar Altimeter AH/APN-22 

TACAN AM/AIW-21 

iadlo Compass AH/A1W-6 

learen Radar AN/ASB-1B 

Video Omni -Range AN/AAN-14E 

VHF Xmtr-Aec AH/ARC-1 

ulsa Analyzer AH/ALA-} 

Jountermeas. Rec AH/ALR-O 

Udar Rec AR/ALR-3 

Jirectlon Finder AN/ATA-69A 

Signal Analyzer AN/APA-74 

tadar Rec...... AH/ APR-98 

ladar Rec AN/APR-13 

lange Rec AN/ARC-5 

IF Xmtr-Aec AH/ARC-38 

Radio Eec AH/ARA-40 

Radio Direction Finder AH/AAA-25 

l.C.S. - Transistorized l.C.S. 

(DAC) 

Uy Retrofit: 

Radar Set AH/APX-17S 

Comm. Set AN/ALfl-14 

DECK AN /ALQ -3 5/41/ 51 

EC H AN/ALQ-55 
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TABLE 18 


MISSION ANO DESCRIPTION 


The EA-6A is a two-place wetlcil electronic counter muuMt version .wii# IlJ- 

low-altitude, attack aircraft, its priaary b&mIoh l»tosupport strike «ir 
-raft and around troops by suppressing eneey electronic activity and to obtain tactical 
r ™etr™ie intelligence within the coabat area utilizing detecting, locating, cJasairylng, 
reoordlnr and Jaralng teehniquaa. 

The EA-6A hL. United all-weether attack capability with convantlonal and ipecial 
upon*. j 

High lift devices are slotted flaps, and lead lnc J B U2! 1 i,^Xlkd , aft 4 !!n 

ha<* l s are provided. Nose wheel tov catapulting Is used. A speed brake Is * , h „ 

och side of the ruseleg*. Side by side ground level ejection seats are provided for .he 
j-it and EOT 'operator . 


OPERATING DATA 


AVAILABILITY/DEVELOPMENT 


Vaax S. L i **50 kta. 

'villn r (S)..i 38,000 rt. 

Jo. on 0/9 

JFerry range.. 1 ......2200 N.M. 

ITiae on Sta. 1190 •!. .**«0 hr. 


Inventory Tt 67 n 68 FT 69 FY 70 

9 8 


WEIGHTS 


FUEL AND OIL 


DIMENSIONS 


LOADINGS 

Mpty 
Basic 
JOesign 
lCoebat 
Max. 1.0. 

(Field) 

. (Cat) 
lias. Land. 
(Field) 
(Arrest) 
lAl) weights 


iS5. L 

29,000 
W8,O50 

Uo,950 5. 

*»l,71? 

5>*,y71 

$*♦,571 

36,061 

36,061 

re est lasted 


NO. 

TANKS GAL8 Lfi£ LOCATIDH 

3^ 1509 8900 Fuselage 

5 1023 6657 Wings 

5 1L82 10,075 Drop Tanka 

(JOOgal) 

OIL 

Capacity 5 gala. /eng. 

10 gala. 

Spec (Appl) MIL-L-7800 


wing 

Area 520.9 *9* ft. 

Span 53 ft* 

MAC 130.0 in. 

Sweep beck * 

(lA chord) 25° 

Length 55 ft. 5.0 in. 

Height 15 ft. 5-9 in. 

Treed .10 ft. 10.5 


ELECTRONICS 


ORDNANCE 


Warning Receiver 

Detection Systea 

.All/AM-53 
. AN/ALE-1B (2) 

Chafr Dispenser Pod 

Repeater Jaaaer. 

. AN/ALt-32 
.AN/ AM -LI 
.AN/ALQ-51 (2) 


. AW/ALQ-55 
.AN/ALQ- 31/76 

Recorder - 1 Reproducer 

ATTACK NAVIGATION INSTRUMENTS 

Coapeas Systea... 

Navigation Coaputer 

. AN/UMH-6 (2) 
,MF-1 

.AN /ASH —66 
. .Ak/AJA-8 


. . AN/APQ-103 

rv-inn | *r AN/AFN-153 

KSSr AitSSir . : : : : : : : : . .an/apn-im 


I! CP -817 

1 Integra tad Display Subayatea. 
COMMUNICATIONS 

. . AVA-1 
..AN/ASQ-57 

mu* inr AN/ARA-50 


..AN/ARC-52 


..AK/ARR-40 

IK ' AN/APX-6B 

tFr’rAAir' AN/APA-89(SIF) 

TACAN.. AN/ ARN-21A 

TAtW........ AN/A1C-1L 


, . AN/ASW-21 


Maxijsua Scab Capacity* 10,000 lbs. 

loabai Kk 81, Mk 02, Mk 03, Hk 04, Fire 
Boeb Kk 79 Mod-1 

Rocket Package i LAO-32A/A, LAU-3LB/A, 
LAU-3A/A, ALU-10A Aero-OA, Aero-70 

In addition, the fol loving aay be carried: 
EOT Podst Ak/ALO-31, AW/ ALT -2 Pod, 
Practice Boab Containers, A/ A 378-3 
PMBR w/Kk 76 and Kk 89 
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TABLE IQ. 


MISSION AND DESCRIPTION 


ls “ t, * 3#a special searen and airborne Airly warning airplane ** • 

L a™ tloaJ "aircraft” C * nt ° r ' tn * EC-1 ‘ 1 P ro »td.s an airborne platfora for the direction of 

and T l%»7Vj l ?S«iJ;r[rSS;!.M! Ur n ‘ P *’ C0ntr0i ,urfae * rubber de-icing boot. 

:onS:i5uS. ,1 U P S AUVlllZ'll T tt0n ° f tof CO — rcl ^ «*•* ^ Super 


OPERATING DATA 


AVAILABILITY/DEVELOPMENT 


rir.t Flight June 1953 

Service O.e ...April 1955 


WEIGHTS 


FUEL AND OIL 


DIMENSIONS 

V ! lng 

1650 «q . ft. 

Spin 123' 5" 

MAC 14' -8" 

Sweepback(L.E. ) ..7.5° 

t*n«th 116' -2" 

Height 27* - 0 " 

Tread 28' O •* 

Prop Grd Clear... 20" 


LOADINGS 

^Ptjr 
Haste 
Dealgn 
Cos bat 
Max. T.O. 
Max. Land. 


837671 

86,423 

130,000 

116,010 

156,500 

122,000 




NO. 

TANKS 

7 


LOCATION 

Mini 

Tip Tanka 

Puaalage 


OIL 

Capacity (gala. ) . . . 304 

Grade 120 

Spec HIL-0-6082 


ELECTRONICS . 


ORDNANCE 


Search Radar.... AN/ APS- 20 

Radar Xncl Equip AN/APA-56 

Radar Relay Tran. AN/ART-28 

Hadar Relay Receiver AN/ARR-27A 

Radar Height Finder AN/APS-45 

IFF Interrog Reap AN/APX-7 

LfHF Direction Finder AN/ARA-25 

EOt Receiver AN/APR-9B 

ECM Panoramic lnd AH/ALA-2 

Radar Indicator Grp AH/APA-81 

ECM Signal Analyser AN/APA-7L 

ECM Receiver AN/APR-13 

Marker Beacon Receiver AN/ARN-12 

Radar Altimeter AN/ APN -22 

Loran Receiver AH/APN-70 

Redto Coapa.a AN/ARN-6/DFA-70A 

Glide Slope Receiver AN/ARH-18 

VOR Receiver AH/ARN-14 

Navigation Set TACAX AH/ARN-21 

IFF Tranaponder AN/APX-6(6B) 

HF Receiver AH/ARR-41 

HF Tran«mitter Rec AN/ARC-119 

UHF Transmitter Rec AN/ARC-27 

Flight Crew ICS AN/AlC-10 

Emergency Keyer AN/ARA-26 

VHF Trintalttir Rec .....AH/ARC-1 

Coder Group AN/APA-89 

Doppler Nav AN/APN-153 
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TABLE 21 


MISSION AND DESCRIPTION 

The principle mission of the EKA-3B airplane l* to provide attack aircraft with tanking 
and electronic warfare support near the target area. 

The airplane is conventional with two turbo-jet engines In under wing nacelles. Provision) 
are incorporated for a crew of threei a pilot, navigator-EWO . and ECM operator. 

The tricycle landing gear, arresting gear, vingifold and tall-fold mechanisms, slngle- 
5 lotted wing flaps, fuselage speed trades, and power mechanisms for rudder, elevator and 
ailerons are operated by hydraulic power. The horizontal stabilizer la electrically 
adjustable for trim ln-fllght. leading edge slats are actuated automatically by aerodynamic 
1 oads . 

OPERATING DATA 

AVAILABILITY/DEVELOPMENT 

v«tax S.L. . * 557 kts. 

Celling (S) 37,000 

No. on CVA 2(plannmd) 

Perry range 2380 Hi. 

Time on Sts. (350 mill 2.5 

Aircraft production 2/ao starting In June 1967 

Contract NOa(a) Eighteen airplanes (cambered 
leading edge) 

first flighty j4n 67 first flight Delivery* 
June 67 

Inventory FT 67 FT 68 FY 69 FY 70 

2 18 18 18 

WEIGHTS 

FUEL AND OIL 

DIMENSIONS 

Loading ■ LBS L.f. 

Pmpty 

Beale 43,500 

Design 57,100 

Combat 
Max T.O. 

(Land) 78,000 

(Cat) 73,000 

Max Land 

(Land) 56000 

(Carrier) 50,000 

5S&7 22 ¥ 4 “ 2 «T 

1298 2 wing 

1200 1 Bomb Bay 

OIL 

SAL N 0 . TANKS LOCATION 

11 2 Integral 

311 Spec. MIL-L-7008 with ang. 

Wing 

Araa 779 Sq ft 

Span ....... 72.5 Ft 

MAC 

Sweepback 36° 

Length 76.4 ft 

Height 23.4 ft 

Treed . 10.4 ft 

ELECTRONICS 


ORDNANCE 

ullt Xatr-hs. TTTTTTT jUi/'Ahd-27 , A" 

Rader Altimeter AN/APN-22 

TACAN AN/ARN-21 

Radio Compass AN/ARM-6 

Video Omni-Range AN/ARM-14E 

VHP later -fie e . AN/ARN-1 

HP Xnter- Rec AM/ARC-38B 

Panoramic -Race iverl D/D . . AN/ALR-28 

Chaff Dispenser AM/ALE-2 

Control Receiver AM/ALR-30 

Control Receiver AM/ALR-29 

Rader Warning Rec AM/ALA-32 

Signal Analyser AM/ALA-3 

Direction finder C-7317/AL 

ECM ALT-27, ALQ-92 

DECM ALQ -41. 51,100 

Antenna Control dac-723971 

Navigation System AM/ASM-66 

Navigation Radar AM/APM-153( V) 

Radio Recelvar AN/ARR-Uo 

Radio D/F AM/ARA-25 

l.C.S. Trane is tor Iced l.C.S, (DAC) 

None. Bomb Bey Space is utilized by installa- 
tion of two ALE-2 Chaff Dispansera, ECM 
equipment racks and a tanker package. Tanker 
transfer rate is 420 gal/ min. 
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CHARACTERISTICS FOR NAVY AIRCRAFT 
TO BE DEPLOYED TO SOUTHEAST ASIA DURING 
FY 1968 


a/ See Tables 22 and 23 
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TABLE 22. 


MISSION AND DESCRIPTION 

*_ 7 A is a s mrlo-piace, cnrrlor-ha}.»d. u.rbofan, light attack eirp}ane derived from 
th- I'-h crusader scries. The airplane Is dcslened tu provide high attack utility and flexi- 
bility f'ir close support and interdiction aisslons. Features to expedite eaint-naner and 
■»*r|it;uic turnaround an* laportatnt design cnaracteristlcs . 

The a -/A ha* fixed wlnr incidence and a hichlixht system eoepoaed of leading edge flaps 
-tnd sinrl» slotted trailing edge flaps. Lateral control Is provided by outboard ailerons 
Hud ituxard spoilers. Superior stability and control qualities over the entire aircraft 
envelope, including transonic, are feature of the A-?A. 

OPERATING DATA 

AVAILABILITY/DEVELOPMENT 

V»ax S.I 599 Kts. 

>illnr CO 42,500 ft. 

N>.. in CVA/KCW 42/80. 

f*;rry Range 2,452 N.N. 

Tip. : «.n lit a 11-/1 H.H. ) 3.0 hrs .ff 

5.0 hrs.-^ 

H/ 12 MK 81 SF. 

b/ MK Ml 3K 7* (4) 300 Gal. tangs 

First Flight September 1965 

Fleet Intro October 1966 

First Deploy November 1967 

Inventory FT 67 FY 68 FY 69 FY 70 

86 242 4X) 596 

WEIGHTS 

FUEL AND OIL 

DIMENSIONS 

L^iUHC. L lait L. F. 

Nopty I5 t 497 V.n 

Haste 15,982 7-0 

Max Tokr-Orr 

(Field) 

l Catapult l }8,OOi 
tlm Land Inc 
(Field) 

(Arrested) 25,300 

xo* r| 9..gf Ianfac fegfiiuan 

6 Fuselage 

,•*1 i Wing 

Fuel Grade JP-5 

Fuel Spec 

OIL 

5.0 Cal. 

Oil Spec MIL-L-23699 

wing 

Area 375 Cq Ft 

Span Max .8.73 Ft 

Folded 23-77 Ft 

Aspect Ratio 4 

Sweep l Chord . . ..35° 

MAC 130.13 In 

length ‘♦6.07 Ft 

Height 15.98 rt 

Has Tread 9.5 Ft 

ELECTRONICS 

ORDNANCE 

iodar AN/APQ-116 

Jam Link ASW/2S 

Central Air Data Copputar 

Ant. mat in Fit Control Sys. . . .ASW-26 

H«t l/l'lt.ch Tri* Systcw 

Approach l ower Coppers iat tng System 

M»is»- t.oar Steorlrir System 

CM I 

l»»P|t|r>r hadar AN/APN-153(V) 

Havtgat i«m Cnmput cr AN/ASN.41 

Hadar Altimeter AN/APtl-lUi 

Tuean AN/ARN-52( V) 

liav Sys holler Map 
-Inch Hcpote Att Ind Sys 

At l a Heading Reference AN'ASN-50 

hadar D»ja~on IX-Baiwj) AN/ATH-154 

"HF Radio Set AM/ ARC-51 A 

UHF ALiF AM/ARA-50 

: U1F Auxiliary Receiver JUi/ARR-69 

IFF AN/ATX-64 

Integrated FJ t 1 nstruxient a r Ion 

System ADI (4060AL) 

hCH 

ttnd'ir M in 1 nr arid Warntnc Sys. . , Al R-25/27 
<:<ioiit»*noenaur.' ALQ-i GO 

(Rod ) AM/ ALQ-88 

•H'hkuin-, 1 '-urai 

ucaiiu'i- n-ijeast Oimput»r. . . . Ct'-Vwi/A 

oloetr-sai Futtnr AN/AWW-2 

ItafUn (Tumeand tL-nt Trans Glrhl Unit .AN/ARW-77 
..mewet.i. Monitor a control. . . T-37* 

...VHiBtnT t'.jectricni 1'ackarr . . A/A.'-'WU/.'A 
ii- n- ns IT' ■ r rvrwtxm*-r . . . AWF-i 

Maximum fiombload j4,b4f> 

MK-81, MK-82, MK-8'i, HK-84, HK-/9. GLAUEYF, 
SADEYF., WETEYE, ROCKEYF, 1, K0CKK7E U, 
WALLEYE, BULLPUF A, BUI.LW b. SHRIKE, 

LAU 3A/A. LAU lO/A LAN 3L/A, Mr.-1’8, MKJLi, 
MK-57, AERO ID, Aero 18A, Acre iwh, Aero 4A-1 , 
MK-12. CB0-1A or *2, AN/A1-Q-31A, AN/ALQ-31 B, 
AN/ALQ-Sl . D704 buddy, 385 Buddy, 3IDLWINLER- 
1A <J 1-C-lR, MK-76 HK-89, MK-I'.*t. MK-4, 

LAU-33, M-D7A1, 8J.U-24 , MK-77, GmJ-25, 

MK»] 22 
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I 


MISSION AND DESCRIPTION 


i> F-i,,i t r. a twe-place, twin- .le> , general purpose fighter whose primary mission l r tne 
j.-t ruction or enemy aircraft. The increased capability to carry and deliver conv-nMonai 
;md rpeelal weapons enables the aircraft to perform Intermediate and long rang- attack 
ilrr.tons. I Basic armament is four air-to-air missiles carried semi-submerged under the fuse- 
er« plus up to four wing pylon mounted atr-to-alr missllas. A diverse combination of 
hnmhr can h- carried on five stations beneath the win* and fuselage. Three external tank? 

I nr a r-iractable probe Tor inflight refueling provides for extended range missions. 

lh. AWT.-10 Missile Control Subsystem provides the necessary guidance and control function? 
U- launching of alr-to-alr missiles. A Multiple Weapons Subsystem and an All-Altitude 
Hnmhlnc Computer are used for delivery of conventional bombs and rockets. 


OPERATING DATA 


AVAILA8ILITY/DEVEL0PMENT 


max . . I 2.28 R.H. 

lllng. i 58,900 faet 

No. per CVA/MAW 24/30 . 

“ rry range 1870 195**' 

me on Sta (150 ml.) 1-72 hrs.il/ 

*/ Until fit. test complete consumption 
increased 5* by Spec. 

U/ l * SP 11I/45W/1 Tank 


Configuration Change Auth DEC 1964 

First Flight Prototype! Mod. F-48_)_- • 1966 

Plrtt Flight Production (Sehed) . . MAY 1966 


Inventory FT 67 FY 68 FY 69 FT 70 
46 246 322 307 


WEIGHTS 


FUEL AND OIL 


DIMENSIONS 


Empty 29,745 

Basic 30,113 

ign 37,500 8.5 6.'5 

Combat 40,614 7.96.0 

Max T.P.C Field >58, 000 
(Cat) 56,000 
Max Und(Flald)46,000 14 F/Soc 
(Arrest) 36,000 


rad 

ipec 


k liiLL. 

1368 Fuselaga,Bladdar 
630 Wing, Integral 
600 Fusalaga, External 
Drop 

740 Wing , Externa 1 , 

. Drop 
JP4 or JP5 
M1L-F-562WB-1 


(Integral with Eng 5 • 15*11 

r (Us"ble Tank Cap par Eng) 


Wing 

Are* 530 3q Ft 

Span 38*4 Ft 

MAC 16.04 Ft. 

SveepbaekH chord) 45P • 

Incidence / 1° 

Dihedral Innar. . .0° 

Outer. 

Length 

Height 

Wheelhas# . ■ . 

Treed 


./lr'’ 
. 58.3 
■ I5.r 

.23.3 Ft 

.17.9 Ft. 


I Ft 


ELECTRONICS 


ORDNANCE 


CADC. A/A24G ( ) 

CM Systems 

1ACAN. AN/ARN-86 

AD)'. AN/AKA-50 

ICS. . 1 LS-45(/AlC 

3500 Channel UHF Comm. 

IFF Transponder .KY-532/ASQ 

ARCS. . I AH/ASA-32( ) 

Navigational Computer AK/ASN-39( ) 

Altimeter AK/APN-IM 

Hlpplle Control Sya AWG-10 

Includes Radar AN/APG-59 

Missile Control Crp OA-6822 

All-Attitude Bombing Sys. . . . .AN/AJB-7 

Vertical Ref Set AK/ASN-70 

jpare Provisions for installation 

of On i n I Link AN/AS¥-25( ) 

Warning Set APH-30( ) 

Warning | Set APR-27( ) 

Chaff Dispenser ALE-29O 

IjKCH S-t ALQ-51 or ALQ-100( ) 

ECM Set | ALQ-91C ) 

' ” Interrogator APX-26( ) 


Four SPARROW III Missiles on Fuselage 

Inboard Outboard 

Fuse . 

Uir-to-Air Missiles 
SPARROW 111 
SIDDfINDER 
[Special Weapons 
1 MR-28 ( EX) 1 

*C-i»3 1 

MR -57 1 

[Conventional Bombs 
MR-81 6 

KK-82 6 

W-83 3 

(Rocket Packages 
Aero 7D( 19-2.75" 
rockets per pkge) 3 

LAU 10A(4-5.OCT 
ZOTI rockets per 
package) 3 

Practice Dlapenner 
Aero 8A l 

iun Pod 

MR-4 (20m) 1 


SECRE^ 
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CHARACTERISTICS FOR NAVY AIRCRAFT - 
TO BE DEPLOYED TO SOUTHEAST ASIA AFTER 
FY 1968 


E-2B 

EA-6B 


See Tables 25 through 26 
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j MISSION AND DESCFJPTION 

nr nln» forms and tactical daeartlon. n t c0 - 0 il 0 t radar operator. atr-control 
lAWKKYK i- d-stC** for a crw of flv-- pilot, co pilot, 

i^rcSjp 

^ «•-«• >■« 

iiJ-tc mint s:a,i gggJ g£Si£ sHHI — 


! OPERATING DATA 


AVAILABILITY/DEVELOPMENT 



Flrat flight CC st. ) 
SarYle# 'la* (£ *t) 
Pirst Doploy»i«nt 


Auatis* l'l'bb 
July 1?70 
.Iiin* 1*171 


WEIGHTS 


WAUUftiii U* e 

l>np * v 37 * 595 

b-M*u <*5,12* 

Ha-m 38.917 

Cnintw r ( •'.of fiml )** / >,357 

Ha* 1 .0. I 

C.-.tupult *51 ,5^7 

l.ondln*; I 

Arr C*0f fuel) '♦t .03? 
: inure* t | 

Contractor Kst.tmM »d 


FUEL AND OIL 



ELECTRONICS 


DIMENSIONS 


TS. 700 3 2 Ft! 

SjSwi-w : : : : 

Ungth . . . . • • • 5 * > 
HalghttRoto raisad) »•** 
HalghttRoto Attract) H.A. 

Tr**d 19 5 - e 

Prop Ground 
Clearance 


ORDNANCE 


l Af-IT , 'AL I 
llnl n.lnwn. . . 

rrfi Hndar 3i 


Inulrrofnior 


N.A. 

. . . .an/art . 36 

AN/ARP-66 

1 D- 902 /AR 

AM/AWQ-99 


*1.1 1 l. tpiirposa CoBia.Jiy a AM/A^-UV 

3 Lana I Condi* loner A 

I Readout N -A* 

AK/.K-5U 

if co^T'jv,! : : : »»/»rc-««. 

Ini nrmnwiunicat Ion Get ASI/AIC-JWA 

NAVIGATION 

Advanced InTtlal Navi* 

I 5ya 

Air Data Compm -r • . ia/APN mV 

Dopplnp N.v, f Radar Sat ... . ^'J^ 3 

l.F^Aur o Dlmctrtnn finder . . - . AN/ARN-R3 

Kl.if.Hlj rOWTROL. A IHSTR'/MBtlTS ktl / A sy 

: : : : : 


, AN/ASV-1 5 
.AN-APN-171 
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TABLE 26 


MISSION ANO DESCRIPTION 


sse «uXrE3ii! h ? J r in « « »ion i. .cc^iiu:rr;uh.r . 

• nmns Loiter Profile (short-range Jamminn;. dcoendlnf nn th* 


OPERATING DATA 



AVAILABILITY/DEVELOPMENT 


First Flight ( Feasibility 
c * „ Prototype) April 1967 

f*r T J c# , U ** . January 1970 

Total planned procurement 95 aircraft 


WEIGHTS 


LOADINGS 

LBS 

Li. 

Empty 

3 '*.231 

Design 

51,000 

5.5 

Maa T.O. 

(Field) 

65.000 


(Cat) 

65.000 


Has Landing 

( Field) 

L5.500 


(Arrested) 

^5,500 



FUEL AND OIL 


ELECTRONICS 


COHHAVIDEKTClfSTEH 

AN/APQ-103 

?°Pp i » r AH/APN- 153 

Altitude AfC/ASR-Vi 

Electronic Central ! an/asoI?? 

Intercom AN/AIC-14A 

Defensive Electronic Countar Measures (DECK) 



Jaweer AN/AW}- 100 

Charr D1 spenstr AN/ALE-29 

jyr.fe* integration Ree . 

J, " Mr AN/ALQ-55(Mod) 

Flight Control 

afCs 

Electronic Weapons Systems 
Tactical Jawing Sys(TJS). . . A.1/ALO{ ) 
Surveillance Receiver 1 

Jamwr Pods (5) 

Displays 

Jamer Pod AN/ALQ-7G 


DIMENSIONS 


wing 

Sq rt 

Span 53 ft 

. . 130.0 in 

Sweep (r chord) .25° 

Length 59 • 4 . 5 " 

16 * 3" 

Tr «<l 10 " 


ORDNANCE 


No ordnance. Aircraft carries Jawing pods 
(TJSJ and AN/ALQ-76. * P 
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a/ 

CHARACTERISTICS . FOR .US AIR FORCE 
AIRCRAFT CURRENTLY IN SOUTHEAST ASIA 


F-4c 

F-105D/F 

RF-4C 

RF-101 

EB-66B/C 

EC -47 

RC-121D 

RC-135 

C-130A/B 

KC-135A 

B-52 


a / See Tables 27 through 38 
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MISSION AND DESCRIPTION 


F- 4C 

The F-4C Is a two place, twin Jet, all-weather alr-to-alr Intercept fighter w/4 Sparrow 
and 4 Sidewinder aissiles. Intercept radar has 200NH. Cun fight is fixed and cannot 
coapate lead for externally mounted gun. Visual attach w/conventlonal and nuclear ex- 
ternally aounted stores. Navigation aids: TACAN, UHF/ADF, Inertial Navigation Systea 

and Halted radar ground napping. Air refuelable. Automatic flight control systea 
with control stick steering. The aircraft is sunned by two pilots. 


OPERATING DATA 

Ferry flange 1780m 

Refuel Unllnlted 

Cabt Cell 53.800' 

Cabt We 42,476# 

Cabt Config 2/370* *4 Sparrows 

Rate of Clb 36,750 FPM 

Top Speed 2.2 Mach 


AVAILABILITY/DEVELOPMENT 


Total Inventory FT 67 

None In production 

SSA Attrition Approx 90/Ytar 


DEPLOYMENT 

Daltons 

CL. 


Caa Ranh Bay 


WEIGHTS 

[Max. Cross 58,000 lbs. 

Int Fuel Only. .... .46,415 lbs. 

Max. Land Wt 46,000 lb»; 

T.O. Roll Max wt. . . 5100' 

Design Halts can be exceeded 
for special alsslons. 


FUEL AND OIL 

Start Unit Air 

Cartridge JP-4 3,312 gal. 

Internal 1,809 gal. 


DIMENSIONS 


ELECTRONICS 

RHAW APR 25; APR 26 

[Gain Tlaa 108 F-4C 

S *F X-Band Trana. 

Jaaaer ‘ <ORC->6 oa-» 

Loran-D 65 F-4c 

All KOOs for incorporation of leproved 
Navigation Computer 


ORDNANCE 


16 Gun POD 

SOU 25 Flare Pod 

CTO 24 

Wild Weasel 36 A/C for SEA 

Ala 4D (Felcon) repleclng 

AIM-9 (Sidewinder) 


(See external stores loading chart) 
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TABLE 28 

MISSION AND DESCRIPTION 


nrtral mtsslon Is that of an all-wMthfr f lehtrr- bomber . R-l^A Search and FiarnrJne 
in conjunction with the AN/APN-131 Doppler Navigator rermits navigation and 
lv „ py on ony target rerardlesa of route or weather. A radar terrain avoidance 
t.s n pilot to let down through weather In unfaolllar territory. Air refueling 
. | High nrutle bomb delivery Includes annual, radar ranging, or pressure ranging 

I'SF, a development of the F-105D, Is a two-place aircraft, tt Is 31 Inches 
weighs approxlaM te) y ) 500 lbs. aore than the D. Mission capability is apprcxl- 
■ sane, except that the F-in5F is primarily used In the Wild Waasel program. 


IOPERATING DATA 


19171W 

Unlimited 

, ?g**5U TKS 

] 6M117s 

I 51 MSKH 

50,233 lbs 


AVAILABILITY/DEVELOPMENT 

No further production 

SEA Attrition FY 67 <EST) IT* 

Current Inventory 25? 

DEPLOYMENT 

Kora t-72/TakM 1-5 1 * Current 

Kora t- 36/Takhl 1-5** • • 2/« 

Korat (F only) 0 

(Wild Weasel) 

Takhli (f only) 7 


WEIGHTS 


.52,838 lbs 
.6,500* 


FUEL AND OIL 

Internal 

(V B/B tk) 1550 ftl. 

Total 

w/;>*M0 tks 2>*50 gal. 

Total 

w/2x*« 50* 1x651' tka..3100 gal. 


DIMENSIONS 


1 ELECTRONICS 

HHF-DF- 1 LS-TACAN 

IFF/SIF-Ooppler-Flra Control Sy at at 
RHAW (APB |25/?6) 

ER-133 

QRC-160A-1 

QRC-272 


ORDNANCE 


AIK-9 

ACK-12 

ACM-45 (F only) 

MK 81 

MK 82 

MK 83 

M-117 

BLU-1B 

LAU-3 

CBU-? 

CBU-2W 

M-61 

H-118 

CBU-1 

CBU-3 

MLU-10/B 

SUU-25 Flare Pod 
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MISSION AND DESCRIPTION 

RF-UC 

A two-place, twin engine Jet reconnaissance aircraft. Provides day end night *11- 
wrnther air reconnaissance. Uses visual, photographic , radar .infrared, or electronic 
-'•nsory means for pre-strike targeting, post-strike assessment, and other reconnaissance 
Mrt-e'ts.iry for iceompllshnent of the theater nlsaion. 

OPERATING DATA 

AVAILABILITY/DEVELOPMENT 1 

, C(nm 

rv.A? ' 216 1 

Cmbt Celling 56,000* 

Hax Ff-70 (Aval 
Production Rata 
Attrition Est & 

Tan Son Hhut.. - 

Udorn 

A 

Tan Son Hhut... 
Udorn 

for Cmbt) 288 

C By End FT 67) 8/Honth 

Air Refuelable . 

L 0 -I 0 -I 0 -W 34 RM 

radius 

DRPLOYHEHT 

ftar Oct 67 

04 

WEIGHTS 

FUEL Al 

U) OIL 1 

DIMENSIONS 

Hex 52,42** lbs 

Internal 42,734 lbs 

Jp-4 


i ELECTRONICS 

ORDNANCE 

RHA# APR 25/26 

fcXRAC AH/ALR-17 

QRC-160A-1 

QRC-272 

BEKSORS 

Forward Oblique Frame 

Left and Right Oblique KS-72 

Lo-Alt Panoramic JU-56 

Hl-Alt M-55 

Happing T-ll 

Illumination H-112A or H-123 

Side-looking Radar .AN/APQ-102 

IR-AH/AAS-18 
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MISSION AND DESCRIPTION 


A single place, twin engine Jet aircraft capable of perforating long range high/low 
altitude day reconnaissance. Through use of visual and photographic sensory reans th? 
HF-IOI is capable of providing pre-strike, post-strike and surveillance reconnaissance in 
-urport of the theater alsslon. 


OPERATING DATA 


AVAILABILITY/DEVELOPMENT 


F«rry Ha nee ..1864NM 

Cvlllne.! 51,000 ft 

Hl-Lo-Hll 637NM 

Total Inventory 8U 

AN0-5U 

Rone in production 

Air Hefuelable 

DEPLOYMENT 

Tan Son Nhut..... 16 

Odom 16 


FUEL AND OIL 


DIMENSIONS 


Enpty... 


C«bt 

35*751 lbs 


JP-U. 


Total 


External 

900 gal 



I ELECTRONICS 


<;ri J .....an/ ASk-6 

Hadar Warning AN/AP&-5** 

APS-54 

Nav Computer AN/ASN-7 

I AN/APN-102 

RHAW...J APB 25/ 26 

KM AIAJ-51 


ORDNANCE 


CANZ3US 

Forward Oblique Frewe FS-7? 

Left d Right Oblique Fraue FS-7? 

Vertical Panoramic KA-56A 

Hl-Alt Split Vertical Sta 2KA-1 

Alt Caaeras, Vertical SU T-ll KA-18A 
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TABLE 31, 

MISSION AND DESCRIPTION 



EB-66B 

The EB-66B aircraft Is an alectronlc warfare support aircraft combining passive and 
active electronic countermeasures . Intercept, analyte, and D/F electronic emitters with- 
in a frequency band from (*5mc to lU,75f>ac. Nine Jamming transmitters and two chaff dis- 
pensers cover all radar frequencies presently active i.n WVN, Ja Baers are controlled by 
Tour FMOs who divide the frequency spectrum. Perform?} broad band barrage Jamlng and 
presently has no passive capability other than a wide open warning reeel var. Twenty-three 
.turning systems and two chaff dispensers covering all frequencies employed by NVN. 


OPERATING DATA 

AVAILABILITY/DEVELOPMENT 

Crew rilot. Navigator. iWO 

DEPLOYMENT 

Takhll 13 

WEIGHTS 

FUEL AND OIL 

DIMENSIONS 

F*mpty 42,186 lbs 

Design; 70,000 lbs 

Combat 59,300 ]b« 

JP-4 • 

5,387 gal 

5. *87 gal (Internal) 


| ELECTRONICS 

ORDNANCE f 


AI.T-15L 
ALT-15H 
AM- 16 
QRC-65 
AM- U 
AM- 22 
AlH-lfl 
AP6-5*» 
gnc-218 

A LX- 2 


SECHET 

" 7 
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TABLE 32 


I MISSION ANO DESCRIPTION 


EB-66C 

Thr EB-66C aircraft Is an .™J re .SSKl! InTS^elStrSnie wlttirs*Slthln 

native electronic counterneesures. Intercept, enelr d two ch »ff dispensers 

ss-sras* suss - =™- u « » *- — 

who divide [the frequency speetm». 

orbit .J r.t.bll.hrd ptrp.rdlcul.r to th. .otrr P«th of tb. .truer .Irer.ft to pro«ld. 
JnMln( eoverafe. 


OPERATING DATA 


AVAILABILITY/ DEVELOPMENT 


DEPLOYMENT 


FUEL AND OIL 


DIMENSIONS 


Hex Cross. 83,000 Its 

Norasl Load 53»°00 lbs 


JP-W 

5,312 fsl 

902 |al (Ext) 


ACTIVE 

qrc-TW I 

ALT-15L/H 

ALR-18 

APS-5W 

QRC-279 

ALE-1 

QRC-21B 


ELECTRONICS 


PASSIVE 

APR-14 


ORDNANCE 


ALA-6 

ALA-5 

AWL-2 

APR-9 

APA-7L 

WTR-128/129 

UAS-656 

VKD -2 
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MISSION AND DESCRIPTION 


EC -47 ~ 

.Jit.S r iTIo,tur?orc«^ h# K ' 47 13 d,t#etlon * nd lo « tion of lov transmitters 


OPERATING DATA 


AVAILABILITY/DEVELOPMENT 


Cruls# 145 ktI 7«- hr * b«ln« modified for SEA plui f> attrition/ 

trn| aircraft 

Ho further production 

DEPLOYMEHT 

4 ? in place by 31 Mar 

Tan Son Hhut 
Plalku 
Hha Trmnf 


WEIGHTS 

FUEL AND OIL 

DIMENSIONS 

Dralfn ..... 26,000 lba 

100/130 
802 cal 



Radio RtctiTtrti 2 each O106B 
2 noh 0U3T 
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TABLE 3“+ 


[ 

MISSION AND DESCRIPTION r 

EC-121D 

Onrr.t.s Ls en Airborne Early W.rnln* (AEW) airplane .nd/or Sceciel Se.rch or Patrol 
'if.frxtlons, 1 

th** ran** and altitude of hostile aircraft. 

1 

— 

1 OPERATING DATA 1 

AVAILABILITY/DEVELOPMENT [ 

T.O. Roll (for 50 Tt obstacle 
design weight) 5000 

P'fi K IAS Tor Approx 20 hrs 

1 ■ 

j 

Total 

Comltted to Nc 

SEA 

Ubon 

U-Tapao 

Nam Phong 

Dm 67-21 

W 3 EC- 121 D 

>rth Amarlcan Air Defense 
DEPLOYMENT 

WEIGHTS 1 

FUEL AND OIL 

DIMENSIONS 

Empty 

Design. . * 


115/1 '♦5 

Total 8,750 gal 
Oil Grade 1100 


1 ELECTRONICS 


ORDNANCE 

j»areti Ra 
Heleht FI 
nadir Ida 
IFF/SIF.. 
r.rnd Pos 
Az-Rr Ind 

;ihf/df... 

.AN/APS-**5**-103 

ntlflar .aK/APX-25 

IP-2294^ 24250 
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TABLE 35 


MISSION AND DESCRIPTION 

RC-135 

The principal mission of the RC-135 i« loot ranee, hlfh altitude, airborne comunlcatloni 
rreonnaissance end limited electronic lntellifenee collecting end recording *round station 
radio and radar emissions. The RC-135 1* derived from the KC-135* 

OPERATING DATA 

AVAILABILITY/DEVELOPMENT 


Total FT 67 W 


Currently Be In* 
Total 

rt 68 

Xokota Afi, Jap 

Modified.... 5 

Alr-Refuelin* for 12 * hour missions 

DEPLOYMENT 

WEIGHTS 

FUEL AND OIL 

DIMENSIONS 

Design 301,000 lb 

JP-4 

Total. 29,026 ial 


ELECTRONICS 

ORDNANCE 

VHF/UHT Receivers 0-1000/103* 

Elec Recon .All/ APR-17 

Pan Revr G-1099 

Recorder C/1001/1132,1171 

AN/ALH-* 

Secure Digital Corn AN/ ARC -106 
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(5) C3U/ADU 

CBU-2 Anti-Mat 

CBU-12 Smoke/Incend 

CBZJ-14 Anti-Mat 

CBU-24/29 Anti-Pam 

ADU-253B W/BLU-3B Cannisters 

ADU-272B W/BLU-26/B Cannisters 

(6) AIR-TO-GROUND MISSILES 

AGM-12C (BULLPUP B) 

AGM-45A (SHRIKE) 

(WALLEYE) 

(7) AIR-TO-AIR MISSILES 

AIM-4D (FALCON) 

AIM-7D/E (SPARROW) 

AIM-9D (SIDEWINDER) 

(8) SURFACE-TO-AIR MISSILES 

RIM-2E (TERRIER) 

RIM-8 (TALOS) 

RIM-24 (TARTER) 

(HAWK) 


2. (S) Deficiencies 

a. There is currently a requirement for certain 
munitions that have not been satisfied by present 
development and production efforts. Specifically, 
these deficiencies include the SHRIKE air-to-ground 
missile, the CBU-24 flak suppression munition, 
heavier bombs in the 2000 - 3000 pound category, and 
bomb fuzes of the proximity and long -delay category. 
SHRIKE missiles with an improved marking warhead are 
presently being used in Southeast Asia. However, 
production to satisfy CINCPAC requirements will not 
be realized until November 1967. The CBU-24/B 
loaded with BLU-26/B bomblets has been highly effec- 
tive as a flak suppression weapon. The demand for 
the munition far exceeds the present production 
schedule. As a result, the CBU-24/B is severely 
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ANNEX 5 TO APPENDIX E 
MUNITIONS 


SEC! 




I . ( 5 ) General 

The current types of .munitions in Southeast Asia 1 
are listed below. Those listed are preferred ...uni ‘-ions i 
and do not include available quantities of substitute i 
or older items, which are no longer in production and , 
which may be expended as operationally required. I 

(1) BOMBS 

M1A2 100 lb Frag 

MK-81 250 lb i 

MK-B2 500 lb 1 

M-117 7 50 lb : 

MK-83 1,000 lb (No longer in production) 
MK-84 2,000 lb 

M -118 3,000 lb (No longer in production) 
BLU-31 750 lb Land Mine 

1 

(2) ROCKETS j 

2.75" Rocket Motor i 

5 M Zuni 

( 3 ) GUN CARTRIDGES 

7.62 MM (Air Force) ; 

20 MM MK-11/12 (Navy) ! 

, 20 MM M39/61 (Air Force) J 

(4) FIRE BOMBS j 

BLU 1/27 750 lb Napalm 1 

MK 77 500 lb Fire Bomb i 

BLU 23/32 (No longer in production) i 
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rationed and is considered to be one of the most 
critical supply items. Production of the C3U-24/B 
increases monthly with a level-off of 8000 units 
per month scheduled by February 1968. Heavy bombs 
in the 2000 - 3000 pound category are also rationed. 
The M-118 (3000 lb) GP bomb is no longer in produc- 
tion. Current allocated expenditure of approximately 
250 units per month should conserve the M-118 stock 
through CY 68. Production output of the M-84 (2000 
lb) bomb will begin in September 1967 and will reach 
its planned output of 1500 units per month by December 
1967. The BLU-34/B, 3000 pound demolition bomb, 
is scheduled for 1000 per month output with initial 
operational capability by September 1967. 

b. The FMU-57/B low altitude proximity fuze, which 
will enhance the lethality of standard low-drag bombs 
against soft targets, is presently in development 
and test and is scheduled for operational use by 
February 1968, The FMU-56/B high altitude proximity 
fuze is being developed for use with the C3U-24/B. 

Use of this fuze will provide dispenser burst alti- 
tudes which are independent of delivery attitude, 
altitude, and airspeed. The FMU-35/B long-delay 
electronic bomb fuze has been developed for use with 
general purpose bombs. Firing delays ranging from 
20 minutes to 36 hours can be set. Adequate quanti- 
ties to satisfy CINCPAC requirements will be available 
in November 1967. 

3. (S) Future Improvements 

a. Munitions improvements scheduled to occur 
between now through FY 67 have been previously 
discussed. Of primary concern will be the monthly 
production increase of the SHRIKE and CBU-24/B 
muni tions . 

b. During FY 68, production will satisfy CINCPAC 
requirements for CBU-24/Bs by February 1968 and the 
MK-84 bomb by December 1967. A proximity fuze is 
being developed for the BLU-26/B bomblet, which will 
detonate the munition approximately two to eight 
feet above the ground. Testing is presently being 
conducted. Successful completion of these tests 
should provide a dual-bursting capability for the 
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BLU-26/B during FY 68. The FMU-J6/B, high altitude 
proximity fuze for the C3U-24/B dispenser, will z~ 
Available during early FY 68. 

^ c. The BLU-31 (750 lb) land mine bomb replaces 
the MLU-10/B. First combat employment availability 
will be November 1967. The FMU-30/B land mine fuze, 
used with the BLU-31/B, is a pressure sensitive fuze 
for use against trucks and tanks as well as railway 
engines. Production of fuzes equates to BLU-31 
production. 

d. The WALLEYE is an air- to-surf ace homing glide 
weapon incorporating a contrast tracking television 
system for guidance. Production increases each 
month until leveling off at 500 units per month by 
December 1967. Operational test and evaluation of 
[the W ALLEY E / F - 4D (COMBAT EAGLE) begins in March 
1967 with Southeast Asia deployment scheduled for 
June 1967. 

| e. Two missiles currently in development are the 
Standard ARM, an air- to-surf ace missile, and the 
Talos ARM, a surface-to-surface missile. Both are 
antiradiation types. Although no production has 
been authorized for the Standard ARM, both could be 
available for operational use during FY 68, if funds 
were provided. 

f. Stimulated by the emphasis on non-nuclear 
munitions in the early 1960’s and the added directions 
provided by the lessons learned during actual combat 
operations, the development organizations of all 
Services are investigating many new weapons 
for future combat employment. Discussed below are 
some of those munitions, now in development and 
available post FY 68, that would improve our current 
effectiveness against the air defense system of 
North Vietnam. 

(1) The AIM- 54A PHOENIX air-to-air missile is 
designed to provide an advanced capability in air 
defense missions and is planned for use on the 
F-111B. Six missiles, each weighing about 1000 
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pounds^, will be carried on the F-U IB. The 
PHOENIX Missile System will provide an almost 
simultaneous launch capability against six 
different targets. 

(2) The AGM- 53 A CONDOR air-to-ground missile 
is an advanced medium range, optically guided 
weapon, which utilizes a high performance, 

res tar table propulsion system. It has a 600 round 
warhead with an over-all weight of 1700 pounds. 

The missile employs a television seeker and data 
link to relay a television picture of the surface 
in front of the missile to the control operator 
in the launch aircraft. The seeker can be lockea- 
on the target by the operator when the missile 
nears the target. 

(3) establishing the feasibility of weaponeer- 
ing the fuel-air explosive (FAE) phenomenon* is 
underway. One of the advantages of this munition 
is the total lethality to exposed or lightly 
sheltered personnel within or nearby to the fuel- 
air cloud. Compared with a bomb containing the 
same weight of TNT, the FAE weapon is vastly more 
effective against exposed personnel. Although 

the TNT creates higher overpressures near the 
point of detonation of the bomb, the overpressure 
of the blast decays at greater ranges with the 
cube of the radial distance. The greater yield 
of the FAE weapon results from the large area over 
which the explosive mixture can be distributed and 
from the greater energy yield per unit weight 
because the required oxygen is supplied by the 
surrounding air. 

(*+) A hard structure warhead is being developed 
capable of defeating hard targets such as heavy 
bridge piers , . tunnels , underground control and 
storage facilities, and dams. Present bombs do 
not penetrate the target sufficiently or effectively 
before detonation. The hard structure munition is 
visualized to have an electro-optical guidance ' 
sys tern , r ocke t propulsion, and a launch-and-leave 
capability. The warhead employs a two-stage 
explosion concept. The primary stage explodes on 
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impact causing damage to the target surface by 
cratering, scabbing, or penetration. The 
secondary stage penetrates or perforates the 
target and explodes. 

(5) An aerial cratering device, deployed 
from a dispenser, is being developed for use 
against runways, roads, and other horizontally 
surfaced targets. The device is designed to 
penetrate a minimum of 12 inches of reinforced 
concrete and to produce a crater at least three 
feet in diameter beneath the penetrated surface. 
The type of damage caused by the aerial cratering 
device is more difficult to repair than the simple 
craters produced by munitions presently available. 
It is anticipated that Ho of these munitions 
could be carried in a SUU-13/A dispenser. 


(S) The following section lists munitions broken 
a own | into three time frames: currently employed in 

Southeast Asia, available for employment in FY 68, ar.a 
available for employment after FY 68. In addition, 
programmed schedules for certain selected munitions are 
shown. 

I 


| a. While biological and gas munitions are appli- 
cable to this study, they have not been included in 
these listings since political constraints make use 
of these munitions highly unlikely. 


] b. A glossary of munitions abbreviations used 
herein follows: 

GLOSSARY OF MUNITIONS TERMINOLOGY 


Abbreviation 


Definition 


ADU 

AGM 

AIM 

AIR 


Adapter Unit 

Air launched, Surface attack, 
Guided missile 

Air launched, Aerial intercept, 
Guided missile 

Air launched, Aerial intercept, 
Unguided rocket 
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Abbrevia tion Definition 


AN-P receding desig. 


Anti-PAM 

AP 

APF 

API 

ATLM 

AVLM 

BDU 

BLU 

BZ 

CBU 

CL 

CS 

FAE 

FAX 

FFAR 

FMU 

FRAG 

GAM 

GAR 

GAU 

GB 

GMG 

GP 

GPU 

HC 

HE 

HEAT 

HEI 

HLT 

HVAR 

LAU 

LC 

M 

MAU 

MBR 


Army-Navy standard item ( e . g . , 
AN-M166 Fuze) 

Anti-Personnel and Materiel (Former 
desig. for Napalm Fire Soitid) 

Armor Piercing 

Armor Piercing Fragmentation 
Armor Piercing Incendiary 
Anti-Tank Land Mine (Redesignated 
AVLM) 

Anti-Vehicle Land Mine 

Bomb , Dummy Uni t 

Bomb, Live Unit 

Chemical agent, incapacitating 

Cluster Bomb Unit 

Chemiluminescent agent 

Chemical agent, riot control 

Fuel-Air Explosive (Navy, formerly 

FAX) 

Fuel-Air Explosive (U3AF) 

Folding Fin Aerial Rocket 
Fuze, Munitions Unit 
Fragmentation (Bomb) 

Guided Aircraft Missile (Obsolete) 
Guided Aircraft Rocket (Obsolete) 
Gun, Aircraft Unit 
Chemical agent, lethal 
Gatling Machine Gun 
General Purpose (Bomb) 

Gun, Podded Unit 

Chemical agent, smoke (Harmless 

Cloud ) 

High Explosive 

High Explosive Anti-Tank (2.75" 

FFAR Warhead) 

High Explosive Incendiary 
Head Light Tracer 
High Velocity Aircraft Rocket 
Launcher, Aircraft installed Unit 
Light Case (Bomb) 

Army standard item (e.g., M117 GP 
bomb ) 

Miscellaneous Armament Unit 
Multiple Bomb Rack 
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Abbreviation 

I 


MER 

MG 

MK 

MLU 

MOD 

MXU 

NAPALM 

PWP I 


R-Following desig. 

RBM 

RIM 

RMG 

SAP 

SUU 

T 


TDU 

tfd| 

TFDM 
TER | 
WAAPM 
WDUi 


WP 


X-P : receding desig. 
Y-Pjreceding desig. 
Z-P,receding desig. 


Definition 


Multiple Ejector nack 
Machine Gun 

MARK, Navy Standard item (e.e., 

MK-2*+ Flare) 

Miscellaneous Live Unit 
Modification, Navy standard item 
(e.g. , MK-24 Mod 3 Flare) 
Miscellaneous Unit not otherwise 
covered 

An incendijel mixture, basic to 
tank- type fire bombs 
Plasticized White Phosphorus 
(Smoke-Incendiary filler) 

Retarded (e.g., M117R) 

Rocket Boosted Munition 
Ship launched, Aerial intercept, 
Guided missile 
Revolver Machine Gun 
Semi-Armor Piercing 
Suspension and Release Unit 
Army test item (e.g., T56E5 GP 
Bomb) 

Target Device Unit 

Tactical Fighter Dispenser 

Tactical Fighter Dispenser Munitions 

Triple Ejection Rack 

Wide area Anti-Personnel Mine 

Warhead Unit (e.g., WDU-4/A 2.75” 

FFAR Flechette warhead) 

White Phosphorus (Smoke-incendiary 
filler) 

Experimental stage (e.g., XAGK-69A) 
Prototype stage (e.g., YRIK-66A) 
Conceptual stage (e.g., ZAGM- 63 A) 


I 
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MUNITIONS 

CURRENTLY . 

AVAILABLE FOR 

5 CUT HE A. ST ASIA 

EXPLOSIVE 

BOMBS a/ 

DISPENSED 

SU3MUNITI0N3 rt/ 

AN-M57A1 

25C# G? 

3LU-3/3 

Bomblet 

MK 61 

250# GPLD 

3LU-4/B 

Bomfclet 

MK SlRA 

250# G?KD 

3LU-7/B 

Anti -Armor 

AN-M64A1 

500# GP 

3LU-18/3 

Bomblet 

MK 82 

500# GPLD 

3LU-24/5 

Jungle Bornbl 

MK 62R 

500# GPHD 

BLU-26/3 

Bomblet 

M1X7 

750# GPLD 

M40 

Bomblet 

AN-M6 5A1 

1000# G? 



mi; 63 

1000# GPLD 



AN-M59A1 

1000# SAP 

GUN PODS p/ 

MK 84 

2000# GPLD 



Ml l£ 

3000# GPLD 

SUU-ll/A , 1 

1A/A 7.62mm 



SUU-12/A.2 

2/A ,50 cal 

FIRE BOMBS h/ 

3UU-16/A 

20mm 



MK 4 

20mm 

BLU-10/B 

250# 

NAVAL GUNS 

5" , 6 M . & 

3LU-23/B 

500# 



BLU-32/B 

500# 

ROCKETS f/ 


m 77 

500# 



M 78 , 79 

750# 

2.75 " ffar 


BLU-l/B 

750# 

9.0 FFAR (ZUNI) 

BLU-27B 

800# 



MUNITIONS 

DISPENSERS 

c/ MISSILES K / 


CBU-l/A. 1A/A 

Ejector 

Sys 

AGM-12C 

BULLPUP B 

CBU-2/A,2A/A. 2B/A 

Ejector 

Sys 

AGM-45A 

SHRIKE 

CBU-3/A.3A/A' 

Ejector 

Sys 

AGM-62A 

WALLEYE 

C3U-7/A 

Ejector 

Sys 

AIM-4D.F.G 

FALCON 

C3U-14/A , 14A/A 
CBU-23/B 

Ejector 

Sys 

AIM-7D, E,F 

SPARROW 

Cluster 

Bomb 

AIM-9B ,C , D 

SIDEWINDER 

CBU-25/A , 25A/A , 



AIM-26B 

FALCON 

25B/A 

Ejector 

Sys 

RIM-2C , D.F 

TERRIER 

3ADEYE 

Cluster 

Bomb 

RIM-8 E 

IAL0S 




RIM-24B.C 

TARTAR 


*./ See tables 
h/ See tables 
U See tables 
h/. See tables 
s/‘ See tables 
£/ See tables 
g_/ See tables 

^d^ tables 


1 through 12 
13 through 18 
19 through 26 
27 through 33 
3 U through 38 
39 through 4o 
4l through 54 
~4A through 

EB-9 
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MINES, a AT EH 


Mk 25 
Mk 36 
Mk 50 
Mk ^2 
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MUNITIONS DATA SHEET 

DESIGNATION 
MOBIL R 

RAMI 3NAXZTE 1 
SERVICE USN 
HARUF. 


WEAPON CHARACTERISTICS 


TA BLE 3 

BOMBS 

"^TFGQiR^grAM^ PHYSICAL CHARACTERISTICS 
r t ° LEHCTM T5.2" 


TARGETS 

Anti -material 

Ant*. -personnel 


milt 96 lb H-6 
FOURS Contact, delay, proximity 
j KILL ncu.Blut and fragmentation 
LITNAL ARIA | 


LAUNCH CHARACTERISTICS 

SUSFERSIOR 1 

ft" lugs 

0EL1TERT MODE 

Dive or low larel 

RELEASE NODE 

1 Single, etlck or salvo 

LIMITATIONS 

600 kta 

Retarded or unretarded release 


option 


STABILIZATION 1 

FUZES 

Fine 

| retarding 

Noee 

R5Wei 

Mk 1ft Mod 0 


FWB-26/B 


n etandard 

FW-35/B 

Mk 81 OF 


FTW-5ft/B 



»&.» 


LIRGTH T5.2" 

^1 DIAMETER 9.0- 

j PM 12.0" (retracted) 

UCISMT 295 lb 

5ft. 3* extended Tin epan 

PERFORMANCE CHARACTERISTICS 

■AM«E 

ALT I TOOI 10° * < oln) 

FLIGHT TIME 
ACCURACT 

! p, (SIRGLI SHOT! a/ 


USING AIRCRAFT 
F-lOO 


STATUS Inventory 


OPERATING 'SEQUENCE 


REMARKS ' y . £ 

%/ Mngie-pese fit eetlnatea for • ingle bamb/atlck of b 


Lt tank 
A/c In'reeet 
Wood barracks 
FOL tanka 
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TAELE p 


MUNITIONS DATA SHEET 


I AMI 500 lb <jrU> 
SCIt ICC USN/OSAF 


weapon characteristics 



BOMBS 


PHYSICAL CHARACTERISTICS 


OIANITIR 10.75" 


PERFORMANCE CHARACTERISTICS 


KUL HECN. Blast * fragMiitstlon 


LAUNCH CHARACTERISTICS 


P t (SIMILE SHOT) 


USING AIRCRAFT 

A-1Z 


OCUTCRT MOOt or !•«•! 

must MODI 3in*la, atiek or aalro 

L1MITATI0KS *aeh 1-3 («w). *6 to -2 |'a 


STATUS Inrontory (Nary I 

n i ir nr —nr ( U3AF > 
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MUNITIONS DATA SHEET 

DESIGNATION 


TABLE 6 


CATEGORY rt?amke| 
OP BOO Air so aun 
TAICCTS face | 
Ant l -aw tar la 1 
Anti -para anna i j 


PHYSICAL CHARACTERISTICS 


SPA* 15.0" (re tract ad) 

MI6BT ST1 lb 
65 .O" extandad fin apart 


I WEAPON CHARACTERISTICS 


PERFORMANCE characteristics 


PIUl* 192 lb Tritonal 

FOZtffC Contact, delay or proxlitlty 

KILL KICK JSlaat * fragmentation 


| LAUNCH CHARACTERISTICS 


SUSPtftSIO* in" luga 

QUITE NT BOOt Dive or icrv l.val 


I ttUASE BOOt 31ngla, atlck or aalvo 


Retarded or unratardad ralaaaa optional 


ALTITUDE 100 ft (ilnl 


f t (SlMCll SHOT) Re*a5ka (1) 

USING AIRCRAFT 
P-100 
P-105 


STABILIZATION 

Bk 15 Mod 0 retard In* 
tail aaay on aeandard 

poc e? op 


j FUZES 
Moaai N90«K3 
1 PTW-5VB 


(OPERATING SEQUENCE 


Production Available 


REMARKS 

(1) 31n*le-paaa Pk aatlaataa for alngla bo^t/atick or 6 
Unratard Retard 

\\ .$7.23 7TU732 

A/c in revetment .02/. 05 . 02 /. Ik 

kood barracxa . 01/, 06 ov'io 

Olrdw bridca /.Ol ioi/.'oi 

POL tank .01/. 01 .04/.17 
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MUNITIONS DATA SHEET 


DESIGNATION 

NOOIL 

UNI 7 50 lb OP 

SIIT1CI U 5AP 
NARttF. 


TABLE 7 


BOMBS 

' CATEGORYOP BCKB PHYSICAL CHARACTERISTICS 
Alr-to-etirface a* u •• 

TANCETS LCRCTK 66. « 

Anti -materiel ( l) ' „ 

Anti- per* mn«l OIANITEN 16-0 

SPAR 22. " 

WEI CM 620 lb , 


WEAPON CHARACTERISTICS 



miti 

lb Trltonal 

FUI1RC Contact, delay or proximity 

KILL NICN. | 

Blaat A fragmentation 

LETHAL Alt! 

1 



launch characteristics 

SUSPENSION 1“" lug* 

DEL I TENT NODI l*»*i 

I 

RfUASI ROOI Single, itiek or ealeo 

LINE TAT IONS 600 KXAS l«u) 

Impact angle 735° to prevent rieftochet 


STABILIZATION 


PERFORMANCE CHARACTERISTICS 

NANCE 

ALTITUDE 

flicnt tine 

AC COt ACT 

P K (S INSLI SHOT) 


USING AIRCRAFT 
P-100 


nrnn 


Hoee 

R935E1 Kk2A3 0 
H163 Mc2Ai Hod 1 
H16* AN -HI 66 

AN -HI AO A1 H-168 
AK-M139A1 AH-H166 
AH -HI OS PNU-26/B 
£910 1W-35/B 


OPERATING SEQUENCE 


REMARKS 

(1) Effective against concrete up to A ft thick 
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MUNITIONS DATA SHEET 


BOMBS 


DESIGNATION 

MODEL Mk 63 

I 1000 lb OP LD 

SERVICE USH 


••uiv 


| CATEGORY--. Cfuq 
BOMB Alr-to-ei 
I TARIETS feci 

Anti -notarial 
Ant t -personnel 


PHYSICAL CHARACTERISTICS 

LER6TM lie.*" 

DIAMETER 1".0" 

SPAM 19.6" 

MCISNT 985 lb 


WEAPON CHARACTERISTICS 
MARNE AO 

FILLER lb H-6 

FUZIRS Contact, delay or proxiaity 
KILL MECM. Bleat A fragmentation 
LETNAL AREA 


PERFORMANCE CHARACTERISTICS 

RAR8E 

ALTITUDE 

FLUNT TIME 

ACCURACY 

P t (SIRALE SNOT) Rmru (1) 


LAUNCH CHARACTERISTICS 
SUSPEHSIOR I 4 *' 

OELIVEIT NODE **' *• «* !*«*» 

RELEASE ROSE 3in*la. ctloN or salvo 
L1NITATI0RS *»**» 1-3. +6 to -2 g's 


USING AIRCRAFT 
P-lOO 
P-105 
P-AC 
P-111 
A -7 A 
B-57 


STABILIZATION 


FUZES 

Moca 

M163 
Ml 6* 

nee 

M910 
AN -Ml 66 
AN -Ml 66 
Tall 

WC5 

M906 


AM-M139A1 

AN-Ml&OAl 

AN-M10AA1 

Kt2*} Hod 0 

MO** Mod 1 

PMO-26/B 

PW-35/B 

PM0-26/B 

HfO-35/B 


Inventory (Navy) 


Production Available, out of production 
even. aatuTr 


OPERATING SEQUENCE 


REMARKS 


(1) Slnfle-paee P* estiaaeea 



SECRET 

— EB-9i 


!_. • L. U .. L l_ L. 
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TABLE 10 


MUNITIONS DATA SHEET 


BOMBS 


designation 

NOOEL AN.M59A1 
■Ml 1000 lb SAP 

SERVICE 


CATEGORY SAP BOMJ 
Alr-to-aurfaee 
TARRETS 

Relnforoed eonerfl 
Light iniortd 
pin* 


PHYSICAL CHARACTERISTICS 

L ERGTK 70. 3?" 

DIAMETER 15.1 " 

SPAR 20.72“ 

HEtKMT 1033 lb 


WEAPON CHARACTERISTICS 
HARHCAO 3«»l-Apwor Plereln* 

FILLER ?12.6 lb Plcratol or 292.6 lb i 

FOURS AN-N162 delay 

KILL NECK. Blaat * cratenn* 

LITMAL AREA 


PERFORMANCE CHARACTERISTICS 

RAR6E 

ALTITUDE 

FLISMT TIME 

ACCURACY 

r t (SIMCLE SHOT) 


LAUNCH CHARACTERISTICS 

sosnastOR i 1 *'" !•*«■ 

DELI VERT NOOE 1*^1 

RELEASE NOOE Sln*le, atloa or aalro 

L1MI TATIORS 


USING AIRCRAFT 
B-A7 
B-52 


STABILIZATION 

H11AA1 Baa fin. Interna} 
carriage only 


OPERATING SEQUENCE 


STATUS Inr e n t ory 


Avag aaq.tr y 




SECRET 
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TABLE 11 


MUNITIONS DATA SHEET 


DESIGNATION 
MODEL ** 8* 

HAMC 2000 lb ^ 0P 

trevirr USN 


WEAPON CHARACTERISTICS 

MARNEAO , 

FILLER 045 lb H-6 

FUIIR6 Contact , delay or praxlalty 

KILL RE CM. Blest fc cratering 

I 

lethal area 



LAUNCH CHARACTERISTICS 


SUSFERSIOR 30" lu *» 
DELI VERT RODE L *' ir » 1 
RELEASE ROOE Sln*l* 

liritatioms 600 


PHYSICAL CHARACTERISTICS 

LERCTN 

151.5“ 

OIARETER 

1B.0' 

SAAR 

25.3“ 

VEICMT 

1970 lb 


Single, ■ ingle or aalvo 
600 kta, 4 g't 


PERFORMANCE CHARACTERISTICS 

RAHCE 

ALTITUDE 

FL16MT TIRE 

ACCURACI 

A| ISIRCLE SHOT) Rntm (1) 


USING AIRCRAFT 
B-47 
B-52 
F-100 
F-105 
F-4C 
A-7A 

r-m 



remarks 

(1) Slngle-peee estimates, alr^le bee 

I 

Lt tank . 14 

A/e in rrvataent .02 
Wood barraeka .03 

rOL tank .01 







TABLE 12 


MUNITIONS DATA SHEET 


BOMBS 


DESIGNATION 
*oqel Miie 

E 30001b Dwaiolltlon 

sent ice USA r 


j CATEGORY DEMCLI-j PHYSICAL CHARACTERISTICS 

TION BOMB Alr-tO- | 

j LERCTH 133 ’ 

OIAMCTCI 2^.13 " 

SMI 33.6 " 

MCISKT 3020 lb 


WEAPON CHARACTERISTICS 

VMIMI 

null 1B88 lb Trltonal 

FOIIIS Contact, delay or proxiolty 

KILL RCC*. filaat, cratering 
LETHAL AICA 


PERFORMANCE CHARACTERISTICS 

KAMI 

ALTITOOt 

FL16RT Tim 

ACCBtACT 

I, (SUBIC SNOT) 


LAUNCH CHARACTERISTICS 

imPCRSIOR 30" 

QCLIUiT WOE 

RfLCASE *001 Slngla , atlc* or ealvo 
LIMITATIONS 600 KIA3 * ** 10 * 2 -5 *'• 


USING AIRCRAFT 
F-105 
F-4C 
F-100 
F-lll 
A-7A 


STABILIZATION 


(FUZES 

Moee 

BCR103A1 
AN-M139A1 
AJI-M1A0A1 
A* -Ml 66 
AN -Ml 66 
MW A 3 Mod 0 
Kc2*M Mod 1 
Tall 

R=955 

M-906 


M-163 

M-16* 

M-188 

M-90AE 

M-910 

FMU-86/B 

FMB-35/B 

nro-es/* 

FTO-35/B 


STATUS Inventory Rationed In SBA 


Production Out of production, BLU-31/B 
la a poaaibla replace* 
avaa.ABw.iTT 




OPERATING SEQUENCE 


REMARKS 

(1) Designed ao that about of the total boab weight la explosive chorea to provide a treat' 
blast affect than a OP bcab of colorable weight . 
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TABLE 38 

MISSION AND DESCRIPTION 



B-52 


Automatic cabin pres- 

ffiMimmNKUBlBMr 

used in landing. 


AVAIL ABILITY/DEVELOPMENT 


OPERATING DATA 


3p»ed : 

Cruise 4U5K 
Msx Design 495K 
Al titude : 52,000* 
Renee : Conventional 
High-Unref 4420 NH, 
Rer 6567NM 


155 B-52D Acft Avail 

65 Committed to SIOP Hlsslon 

70 Coal ttad to conventional Mission 


GUAM - 70 , 

U-Tapao (When authorised) - 15 


WEIGHTS 


FUEL AND OIL 


DIMENSIONS 


Loading LB 
Empty 164,486 
Design 453,000 
Max T.O. 450,000 
Max Land 270,000 


41,550 gal. JP-4 


ELECTRONICS 

UHF ARC -34 

IFF APX-25 

Radar Beacon APW-o9 

ECM Reevr (1) APR-14 

Bombing Sys ASB-15 

Nav Recv'r ARM-14 

Glide Path ARM-16 

Marker Beacon 

Early Warning APS-54 

Chaff ALE-27 

TgCAW ARH-21 

Srch APS-104 

Doppicr Bftdo APN*10o 

ECM Trana (2) ALR-18 

ECM Trans (4) ALT-13 

PCM TTans UK ALT-16 

ECM Trans (3) 

ECM Trans i3) ALT-6B 


ORDNANCE 


(ui sgnitnuaaai 

Nr- 

108 MX 82 500# GP Bomba 
66 H-117 750# GP Bombs 
144 ADU-253 Canisters (BLU-3B) 

144 ADU-272 Canisters (BLU-26B) 

(S) 

Mr . Tyne * 

XT fflU 28 

2 MK-41 

l* MK-43 

2 MX -53 

• Concurrent v/these internal nuciear loads 
tvo AGM-26 aissiles aay be carried externally J 


SECRET 


EA-191 
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TABLE 37-. 

MISSION AND DESCRIPTION 


KC-nSA 

, The principle mission of the KC-135* Is tne long range aerial refueling of turbine powerei 
aircraft. The aircraft Is designed for alternate u«e aa a high performance tranaport. .he l 
crew consist* of pilot, eo-pllot, navigator, and booa operator. ,, e .. 

I The aircraft Is provided with double slotted flaps and partial leading edge flaps. Spoil 
ers are used In conjunction vlth ailerons for lateral control. The spoilers are also used 
as speed brakes to provide for high descent rates and decreased landing distances. Fwir 
boosted rudder capability on these aircraft will Increase the control during low speed fllght| 

I All body fuel Is carried In the lower lob# and on the upper deck aft of the pressurised 
area, providing a large unobstructed cargo voluae on the upper deck. 


OPERATING OATA 


AVAILABILITY/DEVELOPMENT 


Current fighter - tanker ration la 81 1 Off 
load - 8,500 to 12,500 gal.. Re-fuel altitude 
23 - 26 , 000 ’ 


PACCS Relay - 2 
ARC Light - 45 
PACAf . fighter 
Re-fueling - 35 


Takhll - 10 
U-Tapeo - 25 


WEIGHTS 


FUEL AND OIL 


DIMENSIONS 


Loading 

[Empty 

Design 


Hex. T.O. 
I Hex. 


Lb 

97,030 (A) 
300,800 
122,020 
300,800 
222,000 


Limited by Max-. T.O. 
Grose Weight to 
30,013 gallons 


Wing Span 
Sweepbaek ( LE) 
(25* Chord) 
Length 
Haight 
treed 


130 . 8 ' 
37 ° 33 ' 
35 ° 
136 . 2 ’ 
47. 1’ 
22 . 1 ’ 


ELECTRONICS 


ORDNANCE 


Herker Beacon (1) 
Marker Beacon (2) 
Nevtg. Radar (3) 

UHF Nevlg. (Tacan) (4) 
Navlg. Radar (4) 

H.r. Llalaon (5) 

H.P. Liaison (6) 
Rendezvous Beacon (7) 
Interphone 
UHP Co™ end 


AN/ARK-12 

AN/ARN-32 

AN/APN-82 

AN/ AM -21 

AN/APN-Q9 

AN/ARC-65 

AN/ARC -58 

AN/APN-134 

AX/A1C-10 

AN/ARC-34 


SECK^T 
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TABLE 59 


MISSION AND DESCRIPTION 

"-up 

Th^ F-Up is « two place, twin engine, Jet capable of all-weather eir-to-alr intercept 
wit.h four Sparrow and four AIH-4D Falcon missiles. Intercept radar has a ranee 

with target lock-on of 50KH. 1-proved gun sight offers lead computlnc capaoilltles and 
radar-rand ng for improved atr-ground accuracy. Externally mounted gun pod only. Visual 
attack w. conventional and nuelaar externally hune weapons. Navigation aids: TACAN, UHF/DF , 

Inertial Navigation System, Halted radar ground mapping. Air Refuelable. Automatic 
flight control system w/eontrol stick steering. Manned 6y two pilots. 

OPERATING DATA 

AVAILABILITY/DEVELOPMENT 

Ferry Range! 1713NM 
Refuel: unlimited 

-mil Cell: 53,650* 

Cmbt Wi: U^,813# 

f ’mht Conflg: 2-370’s 

Rate of cl mb: 36,500' FPM 

FY-67 production 518 
FT -68 production 207 
SEf attrition: 

EST FY -68-J6 
FY-69-151 

Korat 2/68 36A/C 
Udom 2/68 18A/C 

WEIGHTS 

! FUEL A 

Z 

O 

O 

r 

DIMENSIONS 

Max Groat; 58000# 

Int. Fuel only: >*6,110# 

Max Land wt: **6,000# 

T.O. Roll Max wt: >*5001 

• Design llmlti-can be ex- 
ceeded for special missions 

JP ~L 

Total 3,229 f«l 
Internal 1,889 gal 

Start: Air unit cartridge 


ELECTRONICS 


ORDNANCE 

lift AW - . . APS 107 

'Vain Time - 72 K-LD’s 

Sky Spot 

X-Rand receiver 

(All hud i to oe Incorporated) 

uRC-331* (TDA 

ijHC- 16D-1 

^RC- 1 60-fl 

CDU-2U 

SUU-25 Flare Pod 

Wild Waaael : 36 A/C for SEA - MOD 
Wall Eye Missile 

(See external stores loading chart. 1 



EA- 20a 


Table 39 to 
Annex A to 
Appendix E 




! 

a/ 

CHARACTERISTICS FOR US AIR FORCE AIRCRAFT 

TO BE DEPLOYED TO SOUTHEAST ASIA 1 

DURING FT 1 968 I 


F-UD 


a/ See Table 39 


L 
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TABLn 40 


MISSION AND DESCRIPTION 

A-7D 

Th< "3AF A-7D !s a sing) *-plac«, single engine, light attach Tighter airrlari'- rrodv— «d 
ty Li nc-TeDCo-Vought. Powered by the Allison TF-41 nonaf terburnlng turbofen *nrlr» vh: j *J‘ 
iT-.v'd'-r x high subsonic level flight capability, and on egtended radius of a-tlor. v:»h a 
I'-ne J'ilter-tln» over the target area. Armament Includes M61 getting type 20m earner, 
"anabl* of 6000 rounds /minute. Eight external stores station provide the capability t? 
carry a wide variety of conventional ordnance In loads uo to 15,OPf* rounds. Aircraft will 
deliver a lr-to-surface non-nuclear weapons In visual weathar. 

OPERATING DATA 

AVAILABILITY/DEVELOPMENT 

One Pilot 

Ferry Range.. 3,370n« 

Cpeed iv/paylmrt) 525 kts 

Caaba t Celling 40,000* 

T . 0 . Roll : ‘♦,380' 

AJr Refueling Provisions 

Now In Production 

First AF Delivery - July 68 (test with TF-'»i 
engine) 

Deliveries - FY 69-80 

FY 70-71 - 238/Yr 
First opnl. wing - .tune 1969 

DEPLOYMENT 

SEA - Possible FY 70 

WEIGHTS 

FUEL AND OIL 

DIMENSIONS 

T.O. Cross 38,342 lbs 

(8*200 lbs payload) 

Coabat Max 45,000 lbs 

JP-4 

1500 gal (internal) 


ELECTRONICS 

ORDNANCE 

Radar Beacon APB-154 

Doppler Radar APN-153 

Radar Altlsater APN-141 

Nav Computer ASK-41 

Radir Koalng * Wa mint APS-107R 

Strike Caaara KB-18 

Bull pup Cooaand TMxTH AfW-77 

Secure Voles KY-28 

IFF/SIF APX-64 

F.CH Control U-487 

CP Bombs 
Firebombs 
Mines 

Rockets • 

C/B Dispensers 

Eye Series Weapons 

Bull pup 

Sidewinder 

Maverick 

Shrike 

M61 A1 Cannon 
External Tanks 
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CHARACTERISTICS FOR US AIR FORCE AIRCRAFT 
TO BE DEPLOYED TO SOUTHEAST ASIA 
AFTER FY 1968 


A-7D 

F-4E 

F-111A 


a/ See Tables 40 through 42 


EA-21 
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TABLE 41 

MISSION AND DESCRIPTION 



The F-UE Is a tvo-place. twin engine. Jet flirhter. Capabilities: ul l -weather, 

■jir-to-air intercept and susslle combat with *• Sparrows and 4 Falcon missiles. ajsc, In- 
t*rnal 'MM caruion 'ind 1 *ttd computing sight. imiirovffd radar for low l*vr:i ]oek-ot; 
caoablllty. nadar has X«'NM range and c 'iNN target lock-on capability. Visual employment 
or conventional and nuclear external mounted weapons plus Internal k'MH cannon. Larger 

Bnd “° re fuel la P roves entire performance envelope. Navigational aids are: IACAN 

-HF/EF. Improved navigation computer and limited raaar around mapping. 

Air refuelable; also has automatic flight control system with control stick steering. 

Manned oy two pilots* 


OPERATING DATA 


AVAILABILITY/DEVELOPMENT 


Ferry Rang* 1950 

Unlimited 

-mbt Celling 57,000 

Cmbt Weight 41,109 IbH 

Cmbt Conflg.... 4 Sparrow 

Max Cliat llacb 2.25 


Production Aug 67-Jul 71 

FY 69 125 

FV 70 171 


WEIGHTS 


FUEL AND OIL 

JP-4 " 

Total 33?4 gal 

Oil M1L-L-7808 

Oil Cap 10.3 

Start Air Unit 

Cartridge 


DIMENSIONS 


Max Gross 5&.000 lbs&'l 

Int Fuel Only. . ..46,000 lbs*' 

Max Land Wt Wp.ooo ibi 

.0. BolKHax Wt)4300 rt 

1/ Design limits can be ex- 
ceeded for special missions) 


ELECTRONICS 


ORDNANCE 


Fire Control Sys Cords.. 
Optical Sight 


Other Gear d Hods same as F-4D 


Same as F-WD except: 
Internal 20MM Cannon 


SECR^T^ 
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3LE 42 


MISSION AND DESCRIPTION 


111 fr'tvM'- a 
rinf . '--iM In 

in nf ■ 


OPERATING DATA 


AVAILABILITY/DEVELOPMENT 


In Production 

Delivery to Operational Units Adppox 

Oet^V^uildin* to Aprro* l?/month by End 
CY 68 

DEPLOYMENT . , _ M 

First TFW at Cannon AFP. N.H Early FY 6 



FUEL AND OIL 


JP-L 

4,5L\ (Internal) 


DIMENSIONS 



ELECTRONICS 


ORDNANCE 


Canons Bay Gun 
AIM-4D MlSSll *J 
1AU - VA RKT lJ»unrb r, r 
CBU-2WB (A 1 

Walleye Mr. 1 Mod 0(tS 
NVC Ear Wpns 
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TABLE 14 


MUNITIONS DATA SHEET 


BOMBS 


DESIGNATION 

MODEL BLU-23/B 


CATEGORY fire 

BOKB Alr-to-eurfaea 
TAAfiCTSArca tar**t^ 
Penormel, ll*ht 
atructurae, vthieli 
eaplaaeamta . ace 


PHYSICAL CHARACTERISTICS 

LEI6TN ag - 

4^IAMCTEI 15.75" 

SPU 

WEIfiHT 


WEAPON CHARACTERISTICS 

OAINEAO Ineendlgel 

HUH 75 cal Napalm 

FUZIlt Incandiary effeeta 

KILL NECN. 

LtTMAL AKEA 


performance characteristics 

MAKE 
ALTITUDE 
FL1IMT TIME 
ACCUIACT 

P r (SIKLE SHOT) 


LAUNCH CHARACTERISTICS 

S0SPENS1ON 1*’ 1«*» 

Of L1TEIT MOOE Shallow dlv* or low level 
tCLIASE NODE Slncla. paired or aalvo 
L HU TAT! Oil 600 KIAS, +5 to 2 fa 


USING AIRCRAFT 
A-1I 
T-28 
B-26 
B-57 
F-100 
P-105 
P-4C 
F-lll 


STABILIZATION 
Unflnrwd, boltad a 1 minus 


FUZES 

PW-7/B (noaa A tall) 


STATUS Production 


Avan.AiH.iTT 


OPERATING SEQUENCE 


Developed primarily for 3A¥ aircraft prohibit ad rroa ualn* the header BLU- 1/B/BUJ-27/B 
of pylon load llaltatlona. Boltad Alcmima tana loaded in tne field. 


ck4i 


SECRET 


EB-9n 


Table 14 to 
Annex B to 
Appendix E 


L. 




TABLE 15 


MUNITIONS DATA SHEET 


DESIGNATION 

NOOEL 

BLU-32/B 

SAME 


SERVICE 

'J3AF 

NABUF. 



WEAPON CHARACTERISTICS 
MARNEAD Incendljel 

fILLII 67 gal Napalm B 

FOZtll Impact, no«* A till 

KILL AtCN. Incendiary effect* 

LETHAL AHA 

I 


launch [characteristics 


PHYSICAL CHARACTERISTICS 

LENGTH 

U9" 

01 ARE TER 

15.75" 

SPAR 


WUCNT 

595 lb 


PERFORMANCE CHARACTERISTICS 

RANit 

ALTITUDE 
FLISNT TIM 
ACCURACY 

P t (SUSIE SHOT) 


USING AIRCRAFT 


SUSPERSIOR 1 A" lug* 

0UIY1RT PWOC Shallow dir* or low-level 
If LEASE RODE Single, paired or aalvo 
LlMTATtORS 600 KZAS, +5 to -2 g'a 


STABILIZATION 

Unfinned 


STATUS Production 


OPERATING SEQUENCE 


REMARKS 

A welded verelon of the BIU-23/B, delivered prefllled with AAPALK-B. 


SECR' 

ET 
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MUNITIONS DATA SHEET 

DESIGNATION j 
MODEL BLU-l/B 
IM( 750 lb AAPA1K 
SEAT I Cl OSIP 


TABLE 17 


BOMBS 

i PHYSICAL CHARACTERISTICS 


lanBRsa* PHYS,eAL 

TARSUS lEMOTN 130 in 130 In 

Am uri»u .. - 18.5 in 

PiraooMl, ll«bt OlAkETEI lfl.5 in AO ‘ 3 

•true to re* . 19.7 in 

vehicle*. •■plncn- SP** 

■MU, etc to. 700 lb 


WEAPON CHARACTERISTICS 


I PERFORMANCE CHARACTERISTICS 


rm.E« 100 f«l URl* 

full DC l>put, BOM A uu 

AUL ME CM . Incendiary afreet* 


LAUNCH CHARACTERISTICS 
SUSPIMS10M 1*" !««• 

OELITEt? MOOt ItaUM dl»e, ®r lorn lewel 
ttlEASE hooeJ single, peirnd nr *elen 
LIMITATIONS 600 1118, 5 C'»t external 

cirrUl* noly 


AlTITOOE 
| fllONT TIME 
accomact 

P, (SINtLE SNOT) 




STABILIZATION 


A iUbimmi Tin U cur- 
rently under o«»«icpMM 
to frotlAi * nnrn repro- 
ductible trajectory. 


OPERATING SEQUENCE 



FUZES ("«•• * tnll* 

PW-T/l 

W3A1 lfnlter (MPl 


REMARKS I 

Bolted aliLumo teak loaded In the field. 110 gel. tank. 




TABLE 18 


| MUNITIONS DATA SHEET BOMBS f 

DESIGNATION 

MOBIL BLU-27/B */ 

NAM 750 lb Napaln Boib 

smicc U8 * f 

HANOI . 

m2. 

TAHITI 
Aroa tar fata 
Paraonnol, ll*ht 
•trnetoraa, ethi- 

eloa, anplacananta , 

ate. 

PHYSICAL CHARACTERISTICS 

(Unflonad) (Flnnad) 

LEISTN 130 in 1J8 In 

OlAMITIt 18.5 in 18.5 In 

SPAM - 19.7 in 

MEISMT 800 lb 

WEAPON CHARACTERISTICS 

null 100 fal MAPUM-B 
FOZltC lipMt, ooi* and tall 
KILL MCM. lacmdlUT NffNetN 
LITMAL All A 

PERFORMANCE CHARACTERISTICS 

■ARSE 

ALTITUDE 

PLIINT TIME 

ACC01ACI 

P t (SIMCLC SNOT) 

LAUNCH CHARACTERISTICS 
SUSPENSION 1*’ l»l* 

DELIMIT MOOI S hallo* <U«« or lo* lovol 

■CHASE MOOt S1d|1*« pairod or aal*o 

LIMITATIONS 600 MAS. * 5 C*», axtarnal 

carriac* only 

USING AIRCRAFT 

STABILIZATION 

rionod and nnflBMd 
raralona 

FUZES (Rom and tall) 
PTO-T/B 

M2 JA1 Uniter ( cup) 

STATUS 

AVaHABtUTI 

MILL... 4 ... r \ ' ! j 

J2 

OPERATING SEQUENCE 

REMARKS 

A/ Naldod aoraion of BLU-l/B, dallvarod praf Iliad "1th NAJ 

PALM'S 

£l> ‘ i>* 


EB-9r 
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MUNITIONS DATA SHEET 


DESIGNATION cBD-l/A, 1 A/l */ 


KOHL 

IMf 

SERVICE USA? 
harbf. 


TABLE 19 


DISPENSED MUNITIONS 


PHYSICAL CHARACTERISTICS 

LCRRTH UB.A In 
OIAMTCR 15.6 In 
$Mi 
EEIRRT 


CATEGORY 

Alr-to-Aarfac* 
TAHITI 1 TM 


WEAPON CHARACTERISTICS cotum IT n 

WARHEAD 509 BUUAA/1 Arabia La 

rtUEt Kt 

FOURS IfiMl 
KILL NICR. Fl 
lctnai aka 

tfMDUtlM 

LAUNCH CHARACTERISTICS j 

1 

SUIKRSION 


OUtVERT MODE 

low lml, blRb»Ro«* 

KUASE ROOI 

In MiTMMTi/iofU 1/ 

LIMITATIONS 

>50 Ita 4 »in) , 600 Eta (ml 
JO* ala alt, atatira rwtrictlow 
oa ail aircraft. 


PERFORMANCE CHARACTERISTICS 

■ASK! 

AIT I TOO! 50 ft (aln) 

rUCNT TIKC 
ACCiSACT 
f t {SHALE SNOT) 


USING AIRCRAFT 
r-100 ( a) 
r-109 (a) 
rue 
A-TA 
®-5T 


OISPENSER 1 

DATA | 

FUZES 

The CBO-l/A naaa tb« 
SU0-7/A diareaaer cod the 
CBO-LA/A bim tb« AUD-TA/A 




REMARKS I 

%/ Tba CBoIl/A imlefMttal m» proourrH in Halted qutiUUu. 

£/ HilMailftritU* fra mm to three tcbee pr«flrtti« Nittoo dcaraaaioo. 


marts ns tab dctu 
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MUNITIONS DATA SHEET 


DESIGNATION 

I 

"OWL CBU-3/A, 3 A/A 

MAUI | 

SItfKt U8A7 
HABIT. I 


TABLE 22 


DISPENSED MUNITIONS 


WKtJ88- physical characteristics 


TARRITS 
Atm trp«a 


LtltTM 118. A2 
DIAMTEt 18.fi 
SRAM 

MflRNT 682 lb 


WEAPON CHARACTERISTICS 

NARHCAO 

371 SLB-T/B 35* BtB-7A/B 

FILUi 

HL, | BhapsB chart* 

FVZtIC 

Far achat* trui , lapMt mud 

LIU MCI. b palling * mo-u 

LCTNAl 

AIM | 


LAUNCH CHARACTERISTICS 

i 

SOSPIRIIM 1*” lu|* ( (OO-IO/A 

OIL 1 VIST NOW IRMd. 1*» 1ml (80-180') 


PERFORMANCE CHARACTERISTICS 

tARW 

ALT t TOW 

FLIIMT THU 

ACC BRACT 

f t (SIRRLI SMOTI 


USING AIRCRAFT 
P-100 
P-108 
7 -AC 
B-5T 
A-7A 


ILL Mil NODI 

19 tab* salvo 

LINITATIORS 

380 kts (*ln) t 
or Naeli 1.1 

OISPENSER 

DATA 

800-10/A 


OPERATING 

SEQUENCE 
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MUNITIONS DATA SHEET 


DESIGNATION ciO.1t/A, 14A/A 

ROOEL 


NANS 


SERVICE 

US 47 

| HANOT . 



TABLE 23 


DISPENSED MUNITIONS 

PHYSICAL CHARACTERISTICS 
LENCTN 83 Id 


4 tm ecfvti* 
4ntl-«*tarlai 
4 DU*MraooBai 


DIAMETER U.28 Id (•«•> 
SfM 9-3 la (hl*») 

me iiht av* 


MARNtAO UA BLU-l/B Boahlat* 

mil* ITOfD *M or delate! Mr boablol 

FUZIM Impact 

KILL NICN. Prafeaatatioa 

I 

lethal aha 

I 


LAUNCH CHARACTERISTICS 

SUSPENSION n* luc* 

OIL t TENT WOt Lea Inal 
RELEASE | WOE aiofla or rippla 
LIMITATIONS 400 KU (sail, 4 f*N 


DISPENSER DATA 

8UU~1n!/A ( CBO-14 (A) aad 
SUU-14A/A l Cl U- 144/ A) 
ara 6 tuba ajactora. 


PERFORMANCE CHARACTERISTICS 

RANRC 
ALTITUDE 
FltCNT TINE 
ACCUtACI 

F* (SINRLE SNOT) 


I USING AIRCRAFT 


STATUS Proenraaaat 


OPERATING SEOUENCE 


Boa Plata ajactatf by aspioalva cartridf* Id d 

1 

oaa of a) actor . 
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TABLE 2W 

dispensed munitions 


MUNITIONS DATA SHEET 


DESIGNATION 

ROOC l CBt)-23.T'.2‘*/P . 35/P 
Cluster Pnmb 

service tmtr 

RMIIf. Aerojet ,Honeyva 11 


TOUTS Area tarftt 

Anti -personnel/ 


PHYSICAL CHARACTERISTICS 


tjsUUTM 

OIAMVER 

SPAR 

MEHRT 


?0.0" 

15-0" 

30.0 

«30# 


WEAPON CHARACTERISTICS 

V ARM AO *65-*?0 PWI-26/B Pomhlet 

rtlUA 139 0 Ht 

fOZIRC Tletd or proziaity alrtourst 
till At CM. Fragmentation 
LITMAL ARIA 


performance characteristics 

RAAAI 
AIT I TDM 
FURRY TIAl 

accuracy 

P t (SIRRM SHOT) ttMru 1/ 


launch characteristics 

SQSPCMtOR l u " !»»«« 

DELIVERY ROW Dive, (Hit, level or toas 
RELEASE ROOI Sirotle, stick or selvo 
URITAYIORS *50 U* or M « cn ** 2 « U r ' s 


USING AIRCRAFT 

F-100 (>*) 

r-105 (7) 

r-wc (8) 
r-ii! 

B-57 

A-7A 

A-1E 


DISPENSER OATA 

rin-31/B (CBU-J3/B> 
^im-30/F (CBH-241B) 
rm;-39/P <cpi'-29iB) 

m spensers ar« various 
modifications of trie MK5 
wod SADEYF. Plspansar 


FUZES 

MJC339 (CBP-23/B) 

*907 tcFtj-?w/rn 
FW-5n/B (CTH-35/P) 

H219 <BU1-26/B) apln-i 
Impact fuze 


STATUS inventory 

Presently ntloned. Production 
tcneduJmd to reecn flOOO/montn by 
Feb 19*8. 


AVAILABILITY 


^T?7 

Tirto | voeo lietaeU**** Iseeco 


»r M- *• r ”* "" * 

CB9-35/B has a radar altimeter futmt capability 


dispersed area. 


REMARKS , 

j / single Shot P k (Estimated) 

Truck convoy^ U 0^ z 9 84 ft) 
Personnel prone (16‘»*)28> 
Personnel prone (984x90 1 *l 
personnel Standing <16>*i}28) 
Personnel Standing (98 k »z98 i ») 


.520 - . 71** 
.312 - •5**1 
.614 - .938 
.383 - -733 





SECR 
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TA3LE 26 


MUNITIONS DATA SHEET 


DISPENSED MUNITIONS 


DESIGNATION 

I CATEGORY n.nSTW 
Alr-to-Purface 

PHYSICAL CHARACTERISTICS 

HQOIl 1 «; Mod rt ' n 

TAARCTS 
tr*i tarots 

LIR6TK 

RAM •/'OFY f. 

Ant 1 -fwr^onn*l , 
materiel 

DIAMETER 

SERVICI "I"' ■ 


SPAR 

MARK? . 


HCIflNT 


WEAPON CHARACTERISTICS 
RARNEAD »>.() fcoaiM-rs 

nuiR 
rontc 
RILL MCCM. 

LETHAL ARIA 


LAUNCH CHARACTERISTICS 


PERFORMANCE CHARACTERISTICS 

RARfit 
ALII TOM 
rilRRT TIM 
ACCORACT 
t t (SIHSLC SHOT) 


USING AIRCRAFT 


SUSPCNStOR l u " lues 
DELIVER? HOOt 
RELtASI MODI 
LIMITATION 


DISPENSER DATA 

Mod L>, rlamsne 


M907 ween tin* fuze open* 
cluster, can be i*t frost 
'• »o 92 see, 0.5 see 
l nersatnts 


OPERATING SEQUENCE 


Kni;i 
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MUNITIONS DATA SHEET 


DESIGNATION 

MOOEL BLU-3/B, 15/B %/ 

■AMI 

U1VICC us *f 

MAHUF. 


TABLE 27 


DISPENSED MUNITIONS 

PHYSICAL CHARACTERISTICS 

I (WIN 3.75 *n 
01ARETEA 2-75 in 
SAM 

HI KMT 1.73 lb 


WEAPON CHARACTERISTICS 

MARNE AD k m StMl bolio In «a.nmlno» Mtrlx 

FILLEA 170 (rut RAX or CXCLOTOL 


FQZIMS l«P«et FUB 

EIU Ml CM. Fr o(Mntotloo , 250,*", 16 (Min itMl ACC01ACT 
LETHAL A«EA| b * A1 * <S,B * 


PERFORMANCE CHARACTERISTICS 

RAMIE 

ALTITUDE 

FLIIMT TIMt 


LAUNCH CHARACTERISTICS 

SUSPENSION | 

DELI VERT MOOt too 01(9 


P | (SlHSlt SMOT) 


USING AIRCRAFT 


OISPENSEF 

1 DATA 

FUZES 

SUU-7B/A 





REMARKS 

j/ tho BLU-15/B 1* on lnprovod BLU-3/B 


SECRET 


EB-9aa 


Table 27 to 
Annex B to 
Appendix E 





MUNITIONS DATA SHEEJT 


TABLE 28 


DISPENSED MUNITIONS 


DESIGNATION 


PHYSICAL CHARACTERISTICS 

MODEL HMi-U/ti, U(l/F 

T ARRETS 

tm envoi 

LEI6TH 1..92- 

NANI 

Anti - per iorin«l 

DIAMETER 2.78" 

SERVICE U5AF 


SPAN 

NANUr. 


HEIRNT 1 . I 87F 


WEAPON CHARACTERISTICS fcOFRAH ITEM) 

MRNEAO 

FILLER HF. 

fmjirr * 

(ILL RIC*. Fr«**nt.«t Ion 
HTML ARIA 


LAUNCH CHARACTERISTICS 


PERFORMANCE CHARACTERISTICS 

RARSI 

ALTITUDE 

FLIiNT TIRE 

ACCVRACT 

(SIN6LE SNOT) 


SUSPENSION 
DELIVERY MOt 
RELEASE NODE 
l IMITATIONS 


DISPENSER DATA 

riTtt.-v* (aui-iw/A) 
r.im.TA/A (CH'l-1*.*/*) 



EB-9bb 
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MUNITIONS DATA SHEET 


TABLE 30 


DISPENSED MUNITIONS 



WEAPON CHARACTERISTICS (COFRA* ITFH) 


PERFORMANCE CHARACTERISTICS 


till RfCN. F ratMdtatloi 


launch characteristics 


p t (smcu snot) 


*»" lu*i. aSU-13/A Dlso*ns*r 


DISPENSER DATA FUZES 

3/ a Pt -arrl«*^ I 
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TABLE 32 
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MUNITIONS DATA SHEET 

DESIGNATION 
HOOIL •'“j 

lUt *ut i - ppr*onn*l 


T ABLE ^ 1 . 

* DISPENSED MUNITIONS 

“T"cATEGOR7Tl*pen*« tf*HYS1CAL CHARACTERISTICS 
mini 1 1 on/ Alr-to-Surl •« 

TMUTt UMIH SphfTleil 

*ri» cov<*rM* oi*«TI* l-*"" 

*ntl-P«r*onn*i 

SPM 

MCUMT O.207A 


WEAPON CHARACTERISTICS COHUM 

mu* 

fUZIRfi 
KIU RICH. 

I (THAI A*C* 


MCUHT O.207A 

PERFORMANCE CHARACTERISTICS 

HARM 

ALT I TOOt 

ruMT Tim 

ACCOtACT 

P, (SIRSU SHOT I 



launch 

CHARACTERISTICS 


1 

1 SUSRIRSIOH 


IlllTIt 

ROOT 


RtUASt 

ROOt 


L1HITAT 

tons 

- 

DISPENSER DATA 

HK5 Hort 0 with 2000 
CTU-101A 

FUZES 

Impact 




L 


L 




r 




MUNITIONS DATA SHEET 


1 DESIGNATION OUN POD j 

MODEL 3UI 

1-12/A, 22 / A 

NAME 


SERVICE 

I5AP 

MAHVP . 


WEAPON 

CHARACTERISTICS 

MARNEAO 1 

Ball , Tracara, AP , API 



FILLER 
fUZMS 
KILL NECK. 

I 

lethal area 

I 


LAUNCH CHARACTERISTICS 

SUSP! AS 1 01 14” 1U(« 

DELIVERY MODE DlV*, Strmffln* 


GUNS a PODS 


PHYSICAL CHARACTERISTICS 
LEAST H l 18 ln 
01 AAETER 16 in 

SAAR 

HE ICNT U65 lb lloadad) 

240 lb 


PERFORMANCE CHARACTERISTICS 

RAMCE 

AITITUOE 

FI I EAT TIME 

ACCBXACT 

A k (SIRSLE SHOT J 


I USING AIRCRAFT 
A-1I 



TV PE Sln*l« btmi MO. 
recoil, air coo lad 
MODEL *3 

■ORE -50 oal 
RATE 1^00 spa 
CAAACITtI 750 r da 
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TABLE 38 



MUNITIONS DATA SHEET 


GUNS a PODS 


DESIGNATION OUN HOUNT 
MQU5V3B, 5V5*. 6"/ft7 . B"/55 

MM! Naval a uni 

SERVICE U3N 
NAHUF. 


CATEGORY 

3Mp-to-Surface 
T ARRETS Shore 
Installation* 
p« normal A 
materiel , Anti- 
aircraft 


PHYSICAL CHARACTERISTICS 

LERSTH 

DIMETER 5-8" boras 

SFAR 

HE I CM T 50-200 lbs 


WEAPON CHARACTERISTICS 

WARHEAD HE A AP warhead* 

MUIR 

runic Cont*ot A Proxialty rutin* 
Kill HECK. 

LETHAL AREA 


LAUNCH CHARACTERISTICS 


5 V 38 15-18 RHI/ tub*. Slngl* A Tain Tubs* 
5 M /5*i40 RPH/Tube, Autcnatic 31n*l# Tub* 
6-/17: 10+3 RFM/Tub* » Trlpls Tuba 
8"/55: 3 WK/Tuba, Trlpla Tub# 


PERFORMANCE CHARACTERISTICS 

5yj8: 


?%: 

S"/55: 


18000 yds 
25900 yds 
25200 yds 
29800 yds 


ACCmuCT: 0.51* dsflsotlon 0.07# Ran*# 


USING 


CRAFT 


5"/38* DD 

5 - /5111 DDO, DLO. CV 

6- /«7» CIO 

8"/55: CA, CAO 


GUN DATA 
TVPt 
MODEL 
• ORE 
RATI 

CAR AC ITT 


CARTRIDGES 


STATUS 

Continuing production to eeet In- 
ventory objective*. Overall world 
aid* Inventory is good. Availability I 
of ohut* and projectile* for certain! 
applications nay bs United depending I 
on uaag* rata, a/ 

avas.arw.itt 


OPERATING SEQUENCE 


REMARKS 

s/ 5"/5* And 5"/38 HAT { Rocket assist projettllea) are planned for FT 69 « 
extend rouges followai 5*/38 : 26000 yd*. 5"/V» 2UCOO yd*. 


I Tt TO. RAF will 
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L. 
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MUNITIONS DATA SHEET 


AGM-12C, ^ 


TABLE 41 


QUIP ED MISSILES 

j PHYSICAL CHARACTERISTICS 


CATEGORY PHYSICAL CHARAC 

Alr-to-Surface . . 

TARGETS point Ter- «WW U-3* ft 

* #t * DIAMETER 170? In 

AAA/SAX Site# 01 

(AGM-12E) SHI 3.67 In 


1778.5 lb (launch) 


WEAPON CHARACTERISTICS 
MARNE AO HK 40 Mod 0, 975 lb 
FI lit A 371 lb H6*Plcratol 
Fiji me MX 31? Mod 0, Mod 2 

Kill MCCM. Fragmentation * Blast 


PERFORMANCE characteristics 

I ARM 60000 ft (max) 

10000 ft (Bin) 

Alt! TOO! 40000 ft (mai) 

FI 1 CRT TIMC 8-30 sec 

S ead Kaeh 2-5 

mtACT 30 ft cep n 5000 * sr 

P t < SIR WC 5M0TI1/ 


I LAUNCH CHARACTERISTICS 


[USING AIRCRAFT 


SUSPCAStOH RAC PYLON, MAU-12B/A Rack - 

I 

DILI VERT NODI Shallow diva 

I 

II LEASE NOOE Single 

l IMITATIONS Mseh 0.95 launch, 5-65° diva 
ancle, visual lndant. of tarjet 


I KVEirrO RY/ DEV ELOPMEIfT 


! Oparatlonal Oct 1965 

PRElAtMCM Nona TYPt Storable Liquid Rocket 

•OOST | OnfUldad, control ROOCl LR 62-RK-4 

■urfaeaa hald nautral _ 

a I OCOUISE Radio caBBBBd TNWST 30000 lb/2.3 

TERMINaJ Radio eoaand OXIDIZER: IRPW8 (348.4 lb) WigT" 

sanauvarabillty lialtad to PATE P<ar fe7 *prt./v)unby jui t> zt.uk _ 

2 K ' r ^25 1 525 1 52* 1 ;25 1 

OPERATING SEQUENCE . , „ ...... m»h» 

Pilot visually acqulras tercet, lnltlataa a diva toward tarcet araa and launches alsslle. Fllfht 
nath tracked visually (flares on aliaila rear) VHP radio link usad to corract fllKht path. Pilot 
lnltlataa’ a J.5 ( pull-out at lnpaet. 


REMARKS 

b/ The ACM-12E Is” development to raplaca the ACM-12C warhead with a cluster warhead containing 
810 BLU-26/B boablats with MX 312 radar altitude futln*. 

d/ R equlrt s* ^aina* f or* 3*aen to* hanc alssila and chack out alreraft/alsslla systaa. 
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TABLE k2 


MUNITIONS DATA SHEET 


GUIDED MISSILES 


DESIGNATION 
NODI L AGM-45A 

DANE SHRIKE 

SERVICE -US RAW 

Tcui lnstruaant 


CATEGORY MI8SILEI 
Alr-to-»urfae* 
TAI6ITS 

S-Band, C-Band 
radar trinraittiri 


PHYSICAL CHARACTERISTICS 
IEH6TH 127 In 

OtARCTER 8 -° 

jpg* 36.25"(bDdy) lB'^tall) 

HCI6RT 395. 4 lb 


WEAPON CHARACTERISTICS 

NAME AD 1 41 lb Fra i! (22000 J/16" Itnl Cuba*) 

riLLl* 51 lb PRXN-101 

ruillS VT, contact 

Kill AECN. Fragaantatten 

ItTNAl AREA 


27m ( MX) 

4»4 (sin) 

6000’ (aln-dlva) 


performance characteristics 

RAISE 
ALTITUDE 
FLIGHT TIRE 

ACCURACY 21 Tt CEP 

Fg (SUSIE SHOT) 0.45 Eft* 7 

0.2B £tt£ / 


LAUNCH CHARACTERISTICS 

SUSRERSIOR Hanfar lugs, snort rail 
OELIVERV RODE loft, diva, laval, or pitch-up 
RELEASE RODE 51ngle or rlppla ralaas* 
LIHITATIORS 


USING AIRCRAFT 

A-4 

A-7 

A-6 

F-4B 

r-wc 

F-4D 

F-105 


GUIDANCE 

RRELAURCH 

BOOST 

HIDCOURSt Ballistic 
TERRI A AL Pasatva Rat 


PROPULSION 

TTPf 
RODE l 

THRUST 22,200 Ib-aae 


STATUS PRODUCTION 
DEVELOPMENT L A X-Band taakars In 
davalopaant. VHF 
Saakar undar study. 

Flra production contract for 350 /bo 
(FT 67). 

Raw Auth 850/bo; Plan 550/bo (Jun 671 

awaa.aia.iTT 


3sB= 


OPERATING SEQUENCE 

Tha Binatla radar provldaa tha pilot data < 


1 axlatanca and location of tha radar transalttar. 


REMARKS 

j/ Appropriate head Bust be Installed prior to alaalon. 

Original astloata. 
e/ Estlaata fro* tasta. 

3/ Hq USAF production aatlBata, The Joint Chlafi of Staff, In JCS 1725/613*5, dtd 7 Kar 67, 
raco«awndad the following production of SHRIKE (alao aaa antry for STANDARD ARM, paga . 




550 

600 

600 

600 


SHRTKE PPJUIREMETTS 
Sap 
Oct 
No* 

Dae 


Jan 

Fab 

Har 

Apr 

May 

Jun 


600 
600 
600 
600 
600 
600 

575-(25) 

550-(50> 


1969 Jan 

Fab 

Mar 


Apr 

May 

Jun 


520.(60) 

4?5-(125> 

»»5C-(150) 

425-075) 

400(200) 

375*(225) 

350 - (250) 

8,320 ) 1 ,255 1 */ 

End of 


*/ Tha Joint Chlafa of Staff, la Bosoaga 
JCS 1T2V6T3-5, raco—and dalatlog 
thla hub bar of SHRIKE *t la favor of 
an a goal Boa bar (1,260) of STANDARD 
ARM* a (Hod 1), H aabaapuant taata 
on tha Hod 1 ara auccasaful. 






sec: 

— 7 
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TABLE 44 

GUIDED MISSILES 
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TABLE U 


MUNITIONS DATA SHEET 


DESIGNATION] 

RODIL 

AIRJUF a/ 

HARE 

FALCON 

SERVICE 

USAF 

1 NANUF . 

HUGHES ( Modal EPb) 


WEAPON CHARACTERISTICS 

I 

W """° I 

FIUCH 5 lb HBX 

FUZING Contact 

KILL RECN. Blaat 
LETHAL AREA Hlt-to-klll * 


CATEGORY 

Air-to-air 

TARGETS 

Aircraft 


GUIDED MISSILES 


PHYSICAL CHARACTERISTICS 
LCNGTM 86.37 In 
D I ARETE t 6.6U in 
SPAN 2W.0 In 

HEIGHT 152 lb 


PERFORMANCE CHARACTERISTICS 

RANGE 

ALTITUOE 

FLIGHT TIRE 

ACCOR ACf 

P K (SINGLE SHOT) 


LAUNCH CHARACTERISTICS 

SUSRENSIOR R 

all lauocfi 

0CL1VERT ROOCLaad ColUtion 

RELEASE ROOE S 

alvo of 2 or 4 

LIMITATIONS 



USING AIRCRAFT 
F -106 


OPERATING SEQUENCE 


REMARKS i 

I 

%/ Foraarly GAH-3* 
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TABLE 1*6 

GUIDED MISSILES 


MUNITIONS DATA SHEIET 


DESIGNATION 
KOOU A1M-4C 4/ 

"*« FALCON 

SERVICE USAF 

NAMUF. Hughai (Modal CPb) 

CATEGORY 
Alr-to-alr 
T ARRETS 
Aircraft 

PHYSICAL CHARACTERISTICS 

LER6TH 82.5 In 

DIAMETER 6.64 in 

SPAR 24.0 In 

NEICNT 146 lb (launch) 

WEAPON CHARACTERISTICS 
MARHEAD Blast (8 lbJ 
5 lb HBX-3 

FUIIr; Contaet, gtablllaar laading «iic* 
mi 

LETHAL AREA Hlt-tO-klll 

PERFORMANCE CHARACTERISTICS 

RARRC 35000 ft (mu) 

1000 rt tain) 

ALTITUOE 70000 ft 

FL16MT TINE 1.3-22.0 aac 

ACCURACY 

Pg (SIRCLE SHOT) .87 for aaivo of 2, raar haals- 
phara attack 

LAUNCH CHARACTERISTICS 

SUSPENSION Rail launch 
0E11VERT HOOE 4* ad collision 
RELEASE MODE Salvo of 2 or 4 
LIMITATIONS 

USING AIRCRAFT 
F-106A (6) 

GUIDANCE 

PRCLAUNCN Tracking only 
lork-on, 16 aac am 
ROOST Tracking only 

NIOCOURSE Paaalva IR honing 
TERMIHAl Paaalva IR homing 

PROPULSION 

TTPE Solid roekat, two laval 
NOOCL H46 

THRUST Highi 4420 lb/O.63 
a«e Lovt 635 lbA.09 aac. 

STATUS INVDTTORY 
Production conplatad 1962 

•van. aan.iT v 

o*te 1 I I j I I 

-=2 1 ! ! 1 1 1 


OPERATING SEQUENCE 


REMARKS 


4/ Formerly CAR-4* 
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MUNITIONS DATA SHEET 


GUIDED MISSILES 


DESIGNATION 

MODEL i 

| 

UH-7D, 7E, 7F 

NAME 

Sparrow III A,B,C 

SERVICE 1 

JSN 

NANUF . 1 

urraBDR 


WEAPON CHARACTERISTICS 
| (AIH-7D,7E> 

UARNEAO 28’ Contln Rod 


UARNEAO 28* Contln Rod 

FILLER 17.9 lb DATB 

FU1IR6 Proxlaity and lapse t 

KILL BE CM . 

I 

LETHAL AREA 

I 


LAUNCH CHARACTERISTICS 

I 

SUSPENSION 

I 

DELIVERY NODE 

RELEASE NQOC Slo|li, ripple 
L INI TAt IONS Mach 2.5 


(AIH-7F) 

>*0 ' Contln Rod 


PERFORMANCE CHARACTERISTICS 

AIH-7D A1H-7E AIM-7F 
tAROE b.5 KH 13.5 NH 25 NH 


FL I6NT TINE 

Spaad , Mach 3 

ACCURACY 

l( (SINGLE SNOT) 


USING AIRCRAFT 
r-4B 
r-wc 
r-LD 
F-WJ 
F.3C 


GUIDANCE | 

PROPULSION 

ML LAUNCH Pulsa radar 

TVRE Solid Propallant Rockat 

ROOST 

MODEL 

NIOCOURSt Saai-eetlra CM 

THRUST 

radar hoalnc 
TERMINAL Saal-actlra CM 
radar hoalht 


OPERATING SEOUENCE 

i 

Boost Gilds alsslls 


STATUS INVOrTORY/DEVEl. 
Owalopsant - NTE 20 FY68 

Qualification - PPST 30 FY68 

OPEVAL 10 FY69 
lnrantory plsn-AlH-7D,7E,7F 


■ 1 vb a aiA-T.N iam 

1 B3Q3I Ki3a JM3 
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TABLE 48 


1 MUNITIONS DATA SHEET GUIDED MISSILES j 

DESIGNATION 
MODEL AIH-9B */ 

KAMI SIDEWINDER U 

SERVICE USM/USAF 

MANUF . MOTOROLA 

CATEGORY 

Air-to-air 

TAR6ETS 

Alreraft 

PHYSICAL CHARACTERISTICS 
LENGTH 111.5 In 

DIAMETER 5-0 in 

SPAR 22“ (Min*)* 15" (Fin) 

height 164 lb 

WEAPON CHARACTERISTICS 

FILLER 12.5 lb HBX-1 

FUZIHfi lapse t and proxlalty 1 3C 

KILL MICH. Fra*»antatlon and blast 

LETHAL AREA 

•) 

PERFORMANCE characteristics 

IAUI 6 MM V 

altitude 65000’ 

riUNT TIME 

accoiact 

P K (SINGLE SHOT) 0.5 

launch characteristics 

SUSPENSION Luft for ihortrail 

DELI VERT MODE Tallcona attack tl) 
RELEASE MODE Simla. rlppla 

limitations 3 l'» 

USING AIRCRAFT 

r J*B A-7A . F-10UC (2) 

f j^j r-JLC F-104D (2) 

A-AA r-VO F-I04G (2) 

EU-6A F-105B F-100D (2) 

r-*D F-104A 12) F-100F 

F-88 F010W (2) 

GUIDANCE 

PRELAUNCH 

ROOST 

MIDCOURSE 

TERMINAL IR HoaLnf 

PROPULSION 

TYPE Solid Rockat, Simla 
laaal 

NOOCL MX 17 Mod 1 
THRUST 30GO lb/2.2 aac 
Wal«tot of aotori Wl.O lb 

status iMvnmmY 

Planned irrrantory balow > 
await a as. itt 

BATE tfUi I'VAH IPVU FWiL^} 

■no 1 : -i — 

OPERATING SEQUENCE 

Masalas infra-rad aaakar a 

suiflda call. Voltaxs »B! 
tor slcnala. Tha rasuitar 

*leh collacts sl«nals and dirsets rattclt choppad ra r» to a load 
Nations of ths cSil ar. orlantad by cognation with pn.sa «an.ra- 
t coaoinad elinal Vs fad to a control unit. 


MAHKb 

l/ Foraariy GAR-8, AAR-*-? 

i/ 6000- iu ru(( at KSL, 35000’ iu r am# at 50000 ’ alt. 


m » 
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TABLE 49 


MUNITIONS DATA SHEET 


GUIDED MISSILES 


designation 

CATEGORY 

PHYSICAL CHARACTERISTICS 

MODEL 

A1K-9C 

Alr-to^alr 
T ARBI IS 

LERGTK 113 in 

NAME 

1 

31DWINDER IC-SAB 

Aircraft 

DIAMETER 5 in 

SERVICE 

USB 


SPAR 16. W In 

HARUF. 

MOTOROLA 

1 


HEIGHT 


WEAPON CHARACTERISTICS 

1 

HARNEAO Hk 124 Continuous Rod 

FILLER 12.4 lb HBX-1 

Fill IRC lapact and proxlaity ( 30' ) 

(ILL NECK. Prs(B«ntstlon 
lethal AREA | 

PERFORMANCE characteristics 

RARGE 9 HM 

ALTITUDE 80000* 

FLIGHT TINE 
ACCORACT 

P t (SIRCLI SHOT) 0.5 

LAUNCH CHARACTERISTICS 

USING AIRCRAFT 
r-48 A-7A 

SUSRCRSIOR Lurs for short roll 

FJ*D F-111A/B 

DELI VERT RODE % 

F-SD 

RttEASI MOOE Slnflt 

F-« t 

LINITATIORsj Mach 1.8 

A *6 A 
EA-6A 


GUIDANCE 


PROPULSION 

STATUS INVnCTORT 




Plamad tnrantory halo*: 

RRCLAUHCH 


TIM Solid Rockat 


ROOST 


MODEL 


NIOCOURSE S 

■■1 setlrs radar 

THRUST 


TIRNIHALSsai setlvs rsdsr 


avaa.aRa.iTT 



1111 aia/ VM 

■ MU' 1 II 1 1 1 ■IliiW^M 


OPERATING SEQUENCE 


REMARKS I 


Table 49 to 
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TABLE 50 


MUNITIONS DATA SHEET 


GUIDED MISSILES [ 

DESIGNATION 
*00 tl AIM-9D %/ 

HAN( SIDEWINDER IC-IR 

stems usir 

HARUF. MOTOROLA 

CATEGORY 
Air-to-air 
T ARRETS 
Aircraft 

PHYSICAL CHARACTERISTICS 

LEH6TH 119 in 

DIAMETER 5 In 

SPAR 19.2 in 

HEIGHT 

WEAPON CHARACTERISTICS 
MACKE AO MJt 24 Contlnoua Rod 
FIUEC 12.5 lb HBX-1 if 
FUZICC laput and proxlaity (30*) 
KILL HCCN. Fra|*antition 
LETHAL AREA 

PERFORMANCE CHARACTERISTICS 
RAHGE 9 m 

ALTITUDE 80000' 

FLIGHT T1HE 
ACCURACT 

P K (SIHGIE SHOT) 0.65 

LAUNCH CHARACTERISTICS 

SUSPERStQR Lu«a for abort rail 

OEltVCRT *001 

■CICASE MODE Sln«l«, rlppla 
LlHITATIOKS Mach 1.9 

USING AIRCRAFT 
r-8D A-7A 

F-8E F-Ul 

F- 100 

F-104 

F-105 

F-4C 

guidance 

MtlAUIC* 

MOST 

HIOCOUISC IR Hoaln* 
TEHHIHAL IR Hoalm 

PROPULSION 

TTRI 

MODEL 

THRUST 


STATUS INVDTTORT 
Plannad lnwantory balowt 

IHUL1RITT 


• 



DATE If'ibV iriooTlov jn/uirwn 





~ = 1 stggzrta t 

OPERATING SEQUENCE 


remarks 

a/ Tha A1HW9D la an l*prow#d aaraion of tha AIH-9B wit ft battar tuldanca and control 

capability and l*prowad propulsion unit which <lvas it a battar hl(fi altltuda capability 
againat aanauvarlnc tarcata. 

b/ Two blaat - franantatlon warhaa^a unar daaalopeant. 

HOTS Modal 214 110 lb PBXJ , 3/8" ataal cubaal 

HOTS Modal 214A 110 lb FBW, 3/16" ataal cubaa) 
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I ABLE 52 


MUNITIONS DATA SHEET 


GUIDED MISSILES 


DESIGNATION 
KOOEl rim. * Serlea 
TEBUIEP 

SEW I Cl 

NANUF . Oeneral Dynawlea 'Pomona 


CATEGORY 
MISSILE . Surfaca i 
TARGETS , 

Aircraft 

Klaalt *• 


PHYSICAL CHARACTERISTICS 

RtM-SC RIM-80 RIM-8P 

LENGTH 155" 17®" 163" 


SPAN FTH 83" ?3" 

TATI SPAN ®8.6" It? 6" 

WEIGHT 


WARHEAD 
FILLER 
f UltNG 
KILL HECK. 
LETHAL area 


RIM-2P 
HE Cont Nod 


Influence on all t.hrca typaa 


PERFORMANCE CHARACTERISTICS 

RIK- 8 C RIM- 2D 

HAMCE L HAJCl 20HM 20NW 

(RDO 6500 yd 7500 yd 

ALTITUDE (MAX) 80 . 000 ' 80 .OOO* 

(nm) 1.5* aboaa Sana 

FLIGHT TINE aurfaea 

ACCURACT 

l( (SINGLE SHOT) 0.6 


8000 yd 
80 . 000 ' 
50 f««T 


LAUNCH CHARACTERISTICS 

SUSPENSION 
DELIVERY NODE 
RELEASE NOOE 


USING CRAFT 
Prlgataa 
Crulaara 

Aircraft Carrlan 


UN 


IOOST Mina control to cmpr- 
<»ra 

HI DCOURSE Boa* ridln* polaad 
C- Band radar 

TERN INAL Baa* riding, p’llaad 
C-Hand radar or X-Band Cw 
iml-icMn romlngi RIM-8P) 


PROPULSION 

Solid propallanr booar.ar and 


NOOEL 

THRUST 


IHIENTUHT a * 






OPERATING SEQUENCE 

BT-3 Miaallaa.ara launchad. eapturad. and guidad by C-Band gutlanoa to lntaroapt 


REMARKS 

Appro* ltaatal v t non HT - 3 alaallaa art in RF1 condition wnich la about 1/3 of tna appro vad OSD 
lnaantorr but only 1^6 of t.ha U3H lnyantory ob.iaotiaa. 






«v-n 
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TABLE 


MUNITIONS DATA SHEET 


GUIDED MISSILES 


DESIGNATION 

I 

MODEL RIM-8E 

I 

HAKE T A LOS 

I 

SERVICE «r,lt 

I 

MAMUf. Prndix 


CATEGORY missile 

Surface-to-alr/Stirft 

TARGETS 

All Surf see 

Aircraft Shlp/Snora 
Hlsallas Radar* <2 


PHYSICAL CHARACTERISTICS 
tee 

LER6TH 32 ft 
0! AMITE R 
SAAR 

RE KMT 7800# * 

• Including booster 


WEAPON CHARACTERISTICS 


FILLER Nuclear or HE 

FUItRC 

KILL NCCNJ 

lethal area 

I 


PERFORMANCE CHARACTERISTICS 

RAISE' 100 MM 

ALTITUDE 70,000 ft 

FL16KT TIME Velocity t Mach 2.5 

ACCORACT 

R t ISIRCLE SHOT) o. 5 


LAUNCH CHARACTERISTICS 


SUSPENSION MIU2 Launener 


OELIVERT MODE 

I 

RELEASE NODE 


LIMITATIONS 


USING _ CRAFT 
Shlpborm Equipment 

SPS-39 Search Radar 
SPC- 1 * < » Tree Ming Radar 
SPW-2 Culd Radar 
KX2 Wpn Dir Equip 


GUIDANCE ! 

PR! LAUNCH J 

•OUST wing control 

M t DCOURSEBaaa riding 

TERMINAL Continuous Inter- 
ferometer, samt-actlve 
homirnc 1 


PROPULSION 


TVRC Booster* Solid Rocket 
Suitalnan Ramjet 

MODEL 


STATUS Inventory <1) 


OPERATING SEQUENCE 

Targets ldantlflad by saarch radar alaallaa ara ataarad during boost to a point in spaca 
where beaml rldar guidance takes over to terminal (10-15 second) seal-active homing 


REMARKS 1 ‘ 

%■' Aval labia Inventory approximates approval OSD Inventory which la about half US II Inventory 
objective 

fc/ TALOS ARM co m ponent l , if approved for production, will be Inserted In existing Invantory 
of Missiles. 



SECRET 


L. . 
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TABLE J4 


MUNITIONS DATA SHEET 


GUIDED MISSILES 


DESIGNATION RrM-su jis*es 
HOOEL RIM-9AB RIM-2UC 

NAME TARTAR 
SIMVTCt US NAVY ’ 

NAMUf . Oeneral Dvnamtea/Pomona 


CATEGORY MISSILE 
|3urfae*-to-*ir and 
TARSCTS Surface 
AIR SURFACE 
Hire raft 3'r.lpa 
MLaallaa 


PHYSICAL CHARACTERISTICS 

RIM-24B RIM-2AC 

L EN6TH 17^" ier 


DIAMETER 13 5" 

SFAR(Dor*al)83" 
(Tall) *5.6" 
UtlCHT 12RO lb* 


?3" 

4j.fi’ 
1300 lba 


WEAPON CHARACTERISTICS 

RIM-gAB flIM-g*C 

WARN! AO ConMr Hod Uont.in Rod 

tllltA HE HE 

FUZ1H6 Proximity Proximity A contact 

KILL RtCH. Blaat and Fragmentation 

lethal area 


PERFORMANC^ i CH^RACTER 1^TIC^ jC 


(ARSE l"“) IT . 5 

l Min) 2000 yd 
ALTITUOE(Max) 65 K ft 
(Min) 50 ft 
FL I6HT TIME 

ACCURACT 

t t (SIR6LE SNOT) 0.6 


T7f wm 

2000 yd 
6S X rt 
Surfaoa 


LAUNCH CHARACTERISTICS 

SUSPENSION KK 11. MX 13. MX 22 Launchara 
OEUVERT MODE 
RELEASE NODE Single 
l IMITATIONS 


PRELAUNCH 
ROOST 

MIOCOURSE Seml-actlve I-band 
CV homing ' 

TERMINAL Semt-activ* X-band 
cv homing 


PROPULSION 

TTRf Solid propellant 
MODEL MX 77 ( DIM) 

THRUST 


STATUS 

Apprexlmataly 7500 IT alaallaa irt 
In RFI condition which eloaaly approx- 
laataa appro rad OSD lnraneory . but 
ahloh la only about 60 * of th* U3N 
lnwentory ob'wotlww. Currant IT alia- 
llaa will ba folloaad by standard 
■laalla (HR) production (3c* 5M-1A 
maMIUTT 


2161 2AO 1 gM^So 1 700 1 26 


1071 1 1Q79 


OPERATING SEOUENCE 

Launch Into CV illuminating radar bear 


1 on th* energy reflected fry* th* target. 


f-?> r } r] 
d J 
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MUNITIONS DATA SHEET 


DISPENSED MUNITIONS 


DESIGNATION 

HOSE l lllii* Hod 0 and ) 

i Ant ha 

SERVICE flaw 


CATEGORY 
TARSI IS 

Steel hull surface| 
vessels 1000 ton* 
and larger 


physical characteristics 

LERITM 12fl" 

DIAMETER 22 11/16" 

5PM tit 

NfIBRT |o»s-?033 lbs. depending 

on operational essewhJy 


WEAPON CHARACTERISTICS 

MARREAO NA 

FILLER 1215 lbs. HBX-1 
FBI IRS | Magnetic/ Acoustic 
KILL NCCRlpiaai/Pr*ssiira 


I 

LETHAL ARIA Varies with water depth and target 


PERFORMANCE CHARACTERISTICS 

RARSI NA 

ALT IT DOE "A 

niSHT Tin '** 

ACCRAACT NA 

t t (1IRSLE SNOT) HA 


LAUNCH CHARACTERISTICS 

I 

ERSIOR WK 12 lug? 30" spacing 
DELI TEAT NODI Parachute retarded 
RCLCASC HOOt See note 1 

LIH1TATI0RS Planting depth JO'-IZO* (Hod 1) 

I 30 , -‘*00' (Hod 0) 


USING AIRCRAFT 


STATUS 



In inventory 

WESTPAC 

WORLD- WIPE 


1570 

2820 

Mod l 

0 

309 




mm 1 i i i r — i 

No i i 1 1 1 — 1 — 1 


OISPENSER DATA 


FUZES 

Hod 0 - 


OPERATING SEQUENCE 


Minima altitude 200'. Airspeed eust not exceed altitude v 
450 At S (l.e. 200’ - 200K. 300' - 300K. etc.) 


to a aaxlaua or 


S ECRET 
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TABLE 5^B 

DISPENSED MUNITIONS 


MUNITIONS DATA SHEET 


DESIGNATION 


CATEGORY 

PHYSICAL CHARACTERISTICS 

NOQtl «|r;» MK V Mods I and 


TAHITI 


LCRGTN ]06 1/2” 

«U( ll 

SERVICE ‘i*vv 


hull ves*al s 
JOOti *nni and 

larger 

01 AMETER !0 1/2" 

SPAR NA 

RARUF. 




HEIGHT 1070-1157 ]l-s. d“pendlnr 

on operational a.ns«nrly 

WEAPON CHARACTERISTICS 



PERFORMANCE CHARACTERISTICS j 




lllll 

NA 

FILLER ‘05 Ihs. rIPX-J 



ALTITUOt 

NA 

FOURS u a*netie/ Acoust lc 



FltSRT TIME NA 1 

KILL RtCR. n) dfit /[jra^siir* 



ACC01ACT 

" 

I KTNAl AUA v*rt*% vHli Mttr depth and target 

F t (SIRCLE SHOT) NA 

I LAUNCH CHARACTERISTICS 



USING AIRCRAFT 


A-3 

a-**c/e: 

DELIVER! ROOF Oiraennt* re 

RELEASE ROOC 'ee note 1 

ardtd 


A-6 

P-2E/H 

P-3 

1 LIHITATIOVS Granting depths ?0’-l?0 v (*od 1 




✓l)'-»*O0' f*od 2 



DISPENSER DATA 

FUZES 

Mod l actuate* on naanatlc 
1 nf) i»ane» 

Mod ? actuate* on acouatic 
1 nf In tne# 

STATUS 

In Inventory 

WFSTPAC WON I Ii-WIDF 

Hod 1 1*5 ljf.2 


Various options of 
counters 

ship 

Mod 2 310 '05 

awaitaaiUTY 





W1 | 1 I ! 





1 I 1 1 1 ' 


OPERATING SEQUENCE 


REMARKS 

Mtnlimin a>iirud“ 200*. Airspeed must not exceed aUlfil" up to a eaxlurte of 
*•50 HU. <l.». 200* - i-oor., 300' - 300K, ate.) 
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DESIGNATION 

MOOCl Htn* KK50 Mod 0 


MUNITIONS DATA SHEET 


DISPENSED MUNITIONS 


CATEGORY 

TARtCYS 


WEAPON [CHARACTERISTICS 


2 38 lbs. HBX-3 


FILLER 

FVZIRS Acoustic 

I 

KILL MW. B1 ast/pressure 
LETHAL ARIA Varies with wattr 


depth and tarfet 


LAUNCH CHARACTERISTICS 


SVSPCIStOR w.ld-on lu( 1**- spacing 
DILI VERY MODE Pereefrote retarded 


RELEASE ROOE See note l 

I 

LIMITATIONS Plentlnt depths 12' - hQ' 


PHYSICAL CHARACTERISTICS 

LEIRTH g 9 5/8 » 

DIAMETER 1L iA" 

SPA* ft A 

NfltKT 552-581 lbs. dtpendln* on 
operational assembly 


PERFORMANCE CHARACTERISTICS 

RARRI NA 

ALTITUDE NA 

FLIIHT TIME N A 

ACCURACY NA 

P K (SIRALC SHOT) NA 


USING AIRCRAFT 

A-l 

*-3 

A-**C/E 

A-d 

pit'll 

p-3 


DISPENSER DATA 


STATUS 

In inventory 
WOTPAC MO 

WORLD-WIDE 1052 

AvanaiiUTy 


OPERATING SEQUENCE 


1 .Minima altitude 200'. Airspeed mist not eseeed eltltude up to a aaxleua of **50 kts 
M.e. 200* - 200K. 300' - 300K, etc.) 


SECI^T' 


? ‘ 
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MUNITIONS AVAILABLE POP SOUTHEAST ASIA 


BOMBS a/ 

I 

M117R 

MLU-1C/B 

BLU-14/B 

BLU-31/B 

BLU-34/B 


IN FY 68 


750# GPHD (See M117) 

750# MINE 

750# MINE (See MLU-10/B) 
750# DEMOL 
3000# DEMOL 


MUNITIONS DISPENSERS £/ 


CBU-28/A 

CBU-29/B 

CBU-34/A 

CBU-15/B 

CBU-56/B 

■XM-47 


Ejector Sys 
Cluster Bomb 
Ejector Sys 
Cluster Bomb 
Cluster Bomb 
Ejector Sys 


MINES , WATER & LAND 
Destructor Mk 36 


e/ 


DISPENSED SUBMUNITIONS 


BLU-36/B 

B4U-40/B 

BllU-41/B 

BLU-42/B 

BLU-43/B, 

XM-27 

I 

GUN PODS 


44/B 


Bomblet 
Bomblet 
Bomblet 
WAAPM 

DRAGON TOOTH 
Mine 


(See BLU-26/B ) 
(See BLU-24/B) 
(See BLU-26/B ) 


SUU-23/A 
MISSILES 1/ 

I 

AGM-63A 

RIM-8 


20 mm 


(See SUU-16/A ) 


STANDARD ARM 
TALOS ARM 


&/ See tables 55 through 58 
h/ See tables 59 through 62 
£_/ See tables 63 through 66 
£/ See tables 67 and 68 
e/ See table 68 a 


A 
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MUNITIONS DATA SHEET BOMBS 


DESIGNATION 
KOBIt M117F 

IMI Retarded H117 


CATEGORY RCTAHDED 
GP BOMB Alr-to lur- 
1 ASSETS Taos 

Anti -natarial 
Anti -Personnel 

PHYSICAL CHARACTERISTICS 
LERCTM 06.0 " 

DIAMETER 16.0 " 

soviet usaf 




STAR 22.0 “ (retracted) 

RARUT . 




MEI6NT 870 lb 

8^.0 In extended fin span 

WEAPON CHARACTERISTICS 



PERFORMANCE CHARACTERISTICS 

MARNEAO 



IAH6C 


FIILI* 306 lb Trltonal 



ALTITUDE 

50' (aln) 

FU21IS Contact or daisy 



UI6HT TIRE 

KILL RICH. Blast * frsgswntstlon 


ACCURACT 


LETHAL ARIA 



P t (SIR6LE SHOT) 

LAUNCH CHARACTERISTICS 



USING AIRCRAFT 

susrcHSiOH i a* iu«s 

DILI VERT ROOt Din, lsvsl , toss 


P-100 

r-109 

r-*c 

r-m 

B-A7 


RELEASE RODE Slnglt, stick, 

ssl VO 


B*52 
B-57 
B-26 
A- IE 
A-7A 
T-28 


LIHITATIORS 600 K1U, jO’ r-ln sit rstsrdad 


STABILIZATION 

FUZES 



STATUS 


Nos* 

ngwri 

PWJ-26/B 

FWJ-35/B 

rm-y */ b 

mu -26 /B 
mu-35/B 
mu- 35 /B 

Dsvslopaant Ratarder and retardation 
• ana lnc fust in dovil otpm ant 





avail arn.it v 





MW 1 1 1 1 " "1 ] 





-22 1 1 1 1 1 1 


OPERATING sequence 


REMARKS 
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TABLE 56 


MUNITIONS DATA SHEcT 
DESIGNATION 
MODEL I KLU-IO/B, BLU-lb/B 


CAT EGOR YPOTTJU-* PHYSICAL CHARACTERISTICS 
TION/SJCIf BOMB Air- 
TAMETS to-surfaes LERCTH 90.6" 

Antl-Matsrlsl 

01 AMETEt 10 . 75* 


I WEAPON CHARACTERISTICS 


PERFORMANCE CHARACTERISTICS 


FILLER | 250 lb Trltwml 

FOE I RC | M«dlua dtlv, Uspaot 

KILL NECK. Penstratlan, ertttrini k blast 


LAUNCH CHARACTERISTICS 

I 

SVSPEISIOR luf* 

DEL I VE IT | MODE 1**»1 or low an* is dlrs 
RELEASE RODE ^intls, otic* or ssItp 
UMITATIOIS 600 * IA3 


Ff (SIMLE SHOT) 

USING AIRCRAFT 

F-lOO 

F-105 


STABILIZATION FUZES 

Navy kk 82 Low Owe Fin Tail 

1 W3CG (12 in dslar) 

FMV-26/B 

pmi-35/B 


(OPERATING SEQUENCE 


(1) Consists of tho KLU-IO/B wins csss and a •odlflsd Kk 82 Tin. Th* blunt noss Halts 
richoonst wnsn rwlsasod undtr low-altltuOs niah-spssd conditions. 
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TABLE 57 



MUNITIONS DATA SHEET BOMBS 


designation 

NOOIL BUJ-31/B (1) 

IU( Hard Structure Munition 

SCRf ICC OT *F- 

Mltr. o. 3. Staal 

CATEGORY DEMOLI- 
TION BOMB Alr-tO- 
T AIM IS aurfaea 
Ant 1 -railroads , 
vahlclaa , hard tar- 
Cats 

PHYSICAL CHARACTERISTICS 
LCIRTR 96 " 

01 ARETE! 10.75* 

SFAB 15-1 " 

kCIRNT 800 lb 

WEAPON CHARACTERISTICS 

NARHCAO 

FILIII 250 lb Trltonal 

Funs* PHO- 30 /B lnfluanea fusa 

MIL NICK. Blast * eratarlnf 

LETHAL AIEA 35 ft cratar 

PERFORMANCE CHARACTERISTICS 

IAIRC 

ALTITOOE 
FLIRRT TIRE 
ACCORACT 
9 t (SIRRLE SHOT) 

LAUNCH CHARACTERISTICS 

S OSIERS I OR 1“’ lu«» 

DELI TUT ROOE 3mUow diva 

RELEASE ROOE aincla, stick or train salvo 

LINtTATtORS 6 00 MAS 

USING AIRCRAFT 
F-100 
F-105 
F-AC/D 
MU 
A- IK 
T-20 
K-26 
B-57 
A-TA 

STABILIZATION 

* Navy Kk 62 tall fin 

FUZES 

FKU-30/B-Freaaura 
fusa armad 10 aln 
pact. It datenatas 
upon aansinc a pra 
naJ fnn a paealne 
Sensitivity radius 
fusa aalf daatruct 
whan battery dropa 
praaant laval. Fus 
•at to oount up to 
t«ta barer* flrlnc 

a ana lnc 
artsr 1»- 

tha chari 
a aura de- 
train, 
la 25 ft. 

s aln* 
below a 
• Can be 

ar 

STATUS In**rf Development Task 
253701 

Development Apr 67 

a 

Production Au* 67. 200 /won tn author- 
ise by OSD. First eoabat deployment 
Nov 67. 

avattsatciTT 


part fiucw {Sustained i I ] 


»° Lsaal L — 1 1 i 


remarks 

(1) The BUT-31/B Is tha nn dad* nation for both ths HLO-lfc/B and tha KLU-IO/B. Tha n*« 
wMpon is a sine la pleca for*ad ossa itwnii tha old ItaM ussd • two piaoa waldad con* 
struct ion. 
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MUNITIONS DATA SHEET 

DESIGNATION 
MOSEL BLU-3VB 

■ MI 3000 lb Of 


bombs 

CATEGORY FEOTTRA-j PHYSICAL CHARACTERISTICS 
TICK BOMB Air- to- , 

TARGETS surface LERGTK 155 

Bridge destruction _ „ 

(1) DIAMETER 18 " 


WEAPON 

CHARACTERISTICS 

NARHEAO 


FILLER 

Trltonal with D-2 dcaenaitlter 

Fl'IHG 

Delay 

KILL HECN 

1 fe net rat Ion, cratering A bleat 

LETHAL MIAIO* crater, 15’ 

1 


performance characteristics 

RARGI 

ALTITUDE 
FLIGHT TIM 
ACCURACY 

f, (SIAGII SHOT) 


launch characteristics 


SUSP IRSIOR 30" luga 

DILI VEIT MOSI Lom or hl * h 1 *** 1 

I 

RELEASE RODE 

I 

LIHITATIOHS 




STATUS Eng'rg Development Tail 
293T03 ^ 

Development Funded Hay 1966 
Qualification Contract acneduled for 
Sap 66 to aupport production rate of 
1000 /aonth. IOC tstm Sep 67. 


OPERATING SEQUENCE 


REMARKS | 

(1] Bluff Chapa entl-rlchocnat deelgn. 


t uaed aa a land nine with proper fuzing. 
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IA3LE 60 ' 

DISPENSED MUNITIONS 


MUNITIONS DATA SHEET 


DESIGNATION 

«00ll %/ 


nit < 

soviet 


irr.AF 

A»roj*t/Hon*yv*l) 


TARtfTS <r*i targ*t| 

Anti-p»rsonn*l/ 


PHYSICAL CHARACTERISTICS 
LtMTN 90. n« 

OlAMITtR 15.0 
SFAR 30.0 
«ie*T 830# 


WEAPON CHARACTERISTICS 

I 

NAME AO 665-A70 DIU-36/B BooisUti 


m«R (139# HE 

I 

FOZIRC Tlm*d or proximity alrburst 
KILL RICH. | Fragmentation 
LI THAI ARIA' 


PERFORMANCE CHARACTERISTICS 

RAXCt 

ALTITUtt 

FLI8MT TIRE 

ACCURACY 

F f (SIA6LI SNOT) BaoarKs fl/ 


LAUNCH CHARACTERISTICS 


SUSROSIQ* ju« Luc* 


USING AIRCRAFT 


OtllVtlY RODt Olve, gllda, lml , or toss 


RU IASI ROD! 
LIMITATIONS 1 


olngia, stick or salvo 
f>50 Kts or Macn 1.2, U 


F-lOO 

F-105 

F-4C 

F-lll 

B-57 

A-7A 

A-1E 


<W) 

(7) 


DISPENSER I DATA 


f»7 trBtl-?9/R 
FMH-5'./'B (0011-3*/*) 


STATUS 

Production 


Avan. ANILITY 


OPERATING SEQUENCE 

Cluster nomhj splits longitudinally by th« tin* fuse, allowing homblats to free fall ov*r 1 
dispersed area. CBU-3*/F has a radar altlm*t«r futln* capability. 


■ CSII-24/0 and CBU-35/* r*sp*etlY«l y , exetpt for tha 
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DISPENSED MUNITIONS 







TABLE 63 

DISPENSED MUNITIONS 



MUNITIONS DATA SHEET 


DESIGNATION 
MODEL BLU-36/B 
IMI 

SERVICE USAF 
MIUF. HoMywaJU 

S&I&> RY 

*r»» nttrif*, 
wjtl-p«r*onMl/ 
utirlil 

PHYSICAL CHARACTERISTICS 
LEAST* 

DIAMETER 

SRAM 

MEIRNT 0 .9* lb 

WEAPON CHARACTERISTICS 
FILLER 

FVZ1RG spin (r*wl, lnpsct dvtoMtloo 

RILL Ml CM . Fr««arat*tlon 
LETHAL AREA 

performance characteristics 

IAHAE 

ALT! TOO! 

FLItMT TINt 

ACCURACY 

F c (SIR6LE SNOT) 

launch characteristics 

SUSRERS10H CB0-29/B, 36 /B Munition, !*• lut 
DELIVER? NOOE LotoI, diva or test 
RELEASE NODE Clttltir 
L INI TAT IONS 

USING AIRCRAFT 

DISPENSER DATA 

8UU-30/B (CBU-29/B) 
SUD- 39 /B (CBU-36/B) 

FUZES 

K218 niMoB tlnafusa , 
tirlti fro* 0 to 120 *ln 

STATUS 

AVAK.ARM.ITT 

wi | | 1 1 1 

— 1 — 1 — 1 1 


OPERATING sequence 


REMARKS 
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TABLE 65 


MUNITIONS DATA SHEET 


DISPENSED MUNITIONS 


DESIGNATION 

HOOCl PM1-U3/B, 44/B 
■MI DRAGON TOOTH 
UlVtec II3AT 
■ABBF. Aerojet General 


CATEGORY mine 
ai r-to- surface 
TM6ITJ 

Are* coveraf e 
Anti-personnel 


PHYSICAL CHARACTERISTICS 

UMTH Triangular wedre 
0IMETM1/2 xi J/U * l 3/4 

SFM 

MCKKT 0.71 oz 


WEAPON CHARACTERISTICS 

MINUS 

Fllllt N 1 1 ro-peref n n fu»l , sensitizer 
FUZiac Pressure sensitive (hydraulic) 

Ull WCt. Blast 

IITNAI ABCA Contact with mine lncaDacltatln* 


PERFORMANCE CHARACTERISTICS 

•AMI 

AITITVOI ljo ft (min) 

FI KMT TIM 
ACCBtACT 

F* (SKCLE SHOT) 0.7 


LAUNCH CHARACTERISTICS 

SOSFINSlOa SSU- 13 /A, 1 U“ ) u(s 
DCLIUIT MOOt low level 
aiLIASI woe ripple 

TATIOMS 600 KIAS above 150 ft, 4 


USING AIRCRAFT 

All n enter A/C with 1«*« lues 

F-100 

F-105 

F-UC/D 

A-1E 

F-lll 

A-7A 


DISPENSER DATA 

Th» CPU-26/A used the 
, :mi-13/A(5120 nines) 

**0 cannisters with 120 eecn 
l oaded *»62# 

Empty 157# 


FUZES 

Desterlllzatlon pellets 
In fuel 

100* blest to 60 hr 
90-95* at 71 hr, 0* at 72 hr 


STATUS Development Task 250704 
Development 1 Complete 

Qualification! hay 1967 

Production! Jun 1907 


await sanity 
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TABLE 67 


MUNITIONS DATA SHEET 


GUIDED MISSILES 


DESIGNATION 

NOOEl AO* 6JA 
RAMI STANDARD Alt* 

SEtTICE U3B 

*A*UF . Gan. Dynaalea, Pot 


CATEGORY MIS3XLS 

Alr-to-Surfaca 

TARSUS 


PHYSICAL CHARACTERISTICS 
IEKII 178 In 
DIAMETER *3-5 1 b 

SRAM U m (foldad), *2.5 (opao) 

«t«*T 13-50 lb 


WEAPON CHARACTERISTICS 

HARREAD 

filler 

FUIIRfi AetlvR, Mum, contact 
KILL NECN. Blast tad rrifimtit I nn 
LETHAL AREA 


Dlraetad blast and fraiaont 
2 17 IB 


performance characteristics 

RAtSE JO RM 60 XN 75 RN 
ALTITUDE SOO ft. 20000 *0000 
FLICMT TIME K IM « 20 Ml 
ACCUtACT 30 ft. Ctf 
R( (SIRBU SNOT) 


LAUNCH CHARACTERISTICS 

SUSPERSIOR 
OELITERT HOOt 
RELEASE MODE 
LIRITATIORS 


USING AIRCRAFT 


RRELAURCN S.C.Z A L Band 
da tact loo 
ROOST faaalva hoalo« 

NIOCODRSE paaaiva hottlna 

TERMINAL Puaiaa twain* 
Mod 0-d lad laktr 
Mod l-d, C, Z Band Saak or 


Mod Oi n 1967 
Nod 1 1 HAM 1968 
Mod 2i DSC 1968 

Prodoatlooi Rot yot authorised *,rataa 
oot aatabllabad ; hoaavar. aoataca JCB 
1725/61 3-5, data T Mar 67. rat 

avoa.aaa.tTT 


OPERATING SEQUENCE 

Broadband frequeney aaabar datocta and ldantirisa radar bar or a launch Loch- an Initiated bofero 
laanefa . Target booing fron laaneb t 


i through booat |llda aeqt 


REMARKS 

%/ ItfaUmaau aiereaeed art for- 
ready-for laaaa quantities . 
i/ Tha dlaalnllarlty In tha eqdlog 
of tba FT 68 funding period bat- 
■aaa tba 8IDI1U and tba 8T1BDAMD 
ARM did wt R«rmlt a tr ado-off 
of l ha laat *50 ARMS proCwad. 


SHF IKE 


1968 Mar 
Apr 

nr 


AU* 
Sap ■ 
Oct 


SHRIKE 

600 

600 

600 

600 

575-(25) 
550- < 50) 
5?0-(80) 

I* 75-1125) 
“*50-< 150) 
>«25-<175) 


ICS-PROPOSED nTAftnAltn ARM 

■ical missile - asmaia 


igp " 15 iy 


550 

600 

600 


Dae 

1968 Jan 


1969 Jan U00-I200) 

F*b 375-(225) 

Mar 350 ~J250) 

Apr ~6^320 I 1 ,2B0| 
May End of” ^ " 
Jon FT 68 

Procurement 


r&r 


/ 


30 

25 

65 

85 


150 

150 

TT^^^nd of 
FY be 

Proeuranant 


SECRET 
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TABLE 68 




TABLE 68A 


MUNITIONS DATA SHEET 


DISPENSED MUNITIONS 


DESIGNATION 

MODIi HK-y. - / 

!■»■*» rtictor MK . 

sin ice •«;». 


CATEGORY 
TAItETS b/ 


PHYSICAL CHARACTERISTICS 

LENITH 89" 

DIMETER to.fl- 

SPM - 15" fins 

65" fins 
«1INT . 571 1b*. 


WEAPON CHARACTERISTICS 


Flllfll 1?2 )h Trl tonal 

four* 

Kill RCCR. Blast. and Fragmentation 
HTML UU 


OPERATIONAL CHARACTERISTICS The firing 
device houses a thln-fllm magnetometer sensor. 
Interval timer, self-deatruct feature. Inhibit 
ctreult to protect against explosive eountar- 
Matures, sicnal processing logic, and a 
detonating signal. The firing device fits In 
the tall fuse of the MX 82 bomb cats. The note 
fuxa h- 90 4 * has bean Modified to provide a water- 
tight teal and together with the M-13 1 * edapter 
booster provides explosive train alignment and 
detonator. 


LAUNCH CHARACTERISTICS 

SUSPENSION li." ruga 

0(1 1 TINT PON Dive or low level 

RIIIASI R001 single, stick, or salvo 

IIHITATIOHS 600 XT AS, 100 it win altitude 


USING AIRCRAFT 

F-W fall) 

F-8 
r-io5 
A-l (all) 

A>U (All) 

A -6 A 


DISPENSER DATA 

Oil vered hy any aircraft 
capable of delivering the 
MK H'J r.NAKKYE. Del tvary 
*chntqnes and trajectory 
factors are identical to the 
MK 82 CHAKETE. 


FUZES 

Kit containing adaptor 
booster M-lJi*, modified note 
fusa H-90**, sealing plug and 
too)* is used to Modify the 
MK 82 SNAKETE low drag bomo 
Into a land or saa Hm. 


STATUS 

Baatc weapon 'MK 8? low drag l>oe*. with 
KK 15 SNAKFTK fins) Is In Inventory etv^ 
production . AdapLor alt" are tn i 
dellverad according »o the following 
scnedolei (Total procurement 
authorisation la for M 2, 375 Kit r ) . 

(Each kit will coat an estimated KM00> 
awaM.ata.itT 


*1 t J l"^ 0 1 ^ 600 Ip e T cj lr~t|^ 


OPERATING SEOUENCE The Destructor MK 36 arms on land or water impact and Is effective in 
water deotht up to 60 feat. This Is th# only mlne-llka weapon that does not require a mini** 1 * 
we--, depth Tor arming. It is equally arrectlva on land as well a* In the water due to the 
sensitivity of the magnetic detector. UO game). The sensitivity was established from 
measurements on South Vietnamese waierereft of lengths from 10 to 70 fact. 


REMARKS a/ J„ Aut , devel opment effort was initiated to provide a weapon with mlne-llk- 

cnaraeteri at les for use In the inland waterway* of North Vietnam. Th* objective of the initial 
development effort la to provide a relatively simple weapon of high reliability, ••sllyd-llvered 
by high performance aircraft. In as snort a time as poaalbla. The result of this effort li 
Destructor MK 36 . a weapon that ha* th. external appearance of a convention*) hot* wnten has th» 
internal functions of • mine. 

b / rriCPAC in msr R2202157: Mar 67, astabllsned a requirement for 5000 destructor MK J6 units p .r 
Mnih eoaaencl nr"**! th ml d- summer 1*7. Forthcoming issue* of CINCPAC munition requirements will 
coni a I n° 7 hl ^ 1 nf o rmet I on! further. since the -In. can be used for land interdiction « ■« • 

weter mine, CINCPAC state, that "this requirement h * *Jll JTdCPA^AF. 

fl icpac reaueated production Items b« consigned on a 5 to 1 ratio to CINCPACFIT and ciicrx.v. 
respect 1 vely. 

£ /Pres.nt st oca (as of 2 Mar 67) of MK 82 Pre.ent Production Schedule Is: 


. case* wttn MK 15 DN1KKYE fins In Southeast 

AM* lr.s 

levy 7j,0**i serviceable 

•TCAV UL ,378 

::AI* I Guam 1 20.000 


Navy 

tr.AF 


50,000 per month 
90,0On P*r month 
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MUNITIONS AVAILABLE FOR SOUTHEAST ASIA 


SECRET 

/ 


AFTER FY 68 

MUNITIONS DISPENSERS a/ 


CBU- 33 A Ejector Sys 

TFDM-AP Ejector Sys 

TFDM-MP Ejector Sys 

TFDM-Frag Ejector Sys 

ROCKEYE II .... Cluster Bomb 
DENEYE I, II.. Cluster Bomb 

DISPENSED SUBMUNITIONS b/ 


BLU-45/B Anti-vehicle land mine 

BLU-46/B Bomblet 

BLU-47/B Bomblet 

BLU-48/B Bomblet 

Mk 118 MOD Anti-Armor Bomblet 

MISSILES c/ 

AGM-12E BULLPUP (See AGM-12C) 

AGM- 53 A CONDOR 

AGM-65A MAVERICK 

AIM-47A FALCON 

AIM- 54A PHOENIX 

YRIM -66 A-l SM -1 (MR) 

YRIM -66 SM- 1 A (MR) 

YRIM-67 A SM (ER) 


See tables 69 through 74 
See tables 75 through 79 
See tables 80 through 85 



J 
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munitions data sheet 


designation 

N00U CBU-33/A . 

"Ml TrDUAVLH */ 
SERVICE 05AT 
RAM 01 . 


TABLE 69 


DISPENSED MUNITIONS 


PHYSICAL CHARACTERISTICS 

UR6TK 

139.7 In 

01 AM TEA 

15.3 In ( oldth) 

SAAR 

16.5 in (bo lent) 

ME (CRT 



WEAPON CHARACTERISTICS J 

0 AIRE AO 

30 ILD-A5/B AVLM */ 

rum 

4 16 KEA-3 Mr AVLM 

roztM 

MifMllc 

Kill RCCH. Bloat, sp«iXin<« frafMatatlea 

LETNAl 

AREA 


LAUNCH CHARACTERISTICS 
losrmin 

DEL I VC RT Root 
RELEASE ROM 
URITATIOIS 


PERFORMANCE CHARACTERISTICS 

IAME 

ALT! TOM 

VLliRT T1RI 

ACCOM CT 

f t (SIMM SNOT) 


USING AIRCRAFT 


DISPENSER DATA 

800*36 / a is um rrm 

dlipMiw «oaflcttratioti 
ewiTtBf 3 AVLM Mr b *y tor 
* total of 30. 


OPERATING SEQUENCE 


REMARKS 
%/ ABtl*v«hl*l« J 
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MUNITIONS DATA SHEET 


DESIGNATION 
KOOEL CBU- 
IMU IfW-AP %/ 
SERVICE «■" I 


TABLE 70 


• DISPENSED munitions 

PHYSICAL CHARACTERISTICS 
LENfilN 139 *7 10 fc/ 

Dt METER 15.3 in (■«•> 
jpu 16.5 in (high) 

MEIRNT 820 lb 


WEAPON CHARACTERISTICS coPIUM Iteo 

I 

WARHEAD 3SAO BLU-A6/B TP MAP Or*Md*» 

FILLER ROX 

FOURS lipu 

SUL RICH. FniMiUtlea 

LETHAL aria | 


launch characteristics 

SOSPERSIOH HOO 30* lttfi */ 

DEL! VERT HOOC L©* *•*•!, 'H* 1 

RELEASE HOOC Variable, r»»*‘ •“ ******* 
L1HITAT10RS 200 SU (tin), 800 SU (■*») * «*' 
Designed for eoporaoale eirrlu* A ralaaee 


performance characteristics 

RARRE 

ALT! TOOL 
FLICHT T1HE 
ACCORACT 
f t (SflRLI SHOT) 



DISPENSER DATA 

FUZES 

5UU-J7/A 10 baya, each 
with 8 nanlfolde harlai 
A8 AP grenades /aaolfold . 
Each manifold; la eyllndrlcaj 
with a totalising flu 
drac reaee deployed at 


a J action. Each aaolfold 
her a expula tobaa (12 
grenadee each) . la»aot 
ejects grenades 10 lb 


1 aaolfold. ! 



STATUS umioiMt 


OPERATING SEQUENCE 

At tapaet, the oroo aaolfold ejecta 12 (roi 
a «td« um. I 


< froo eeeh of the * exhalation tabes to i 


REMARKS 

a/ Tactical PlgbtST Bla re— T Moaltloa Anti-Personnel 

| 

J/ Tapered ooaa and toll soctioao na«*aU« for le-lloe KXR carriage 
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MUNITIONS DATA SHEET 


DESIGNATION 
NO OIL CBUj 

"AM TFXM frt| Boablat 
Stiff CC TOAf 

nmuf. 


TABLE 72 


DISPENSED MUNITIONS 


physical characteristics 

LIOTTN 139.7 in 
DIAMTtt 15-3 in l-Wth) 
“ t * rWl SMI 16.5 in (Wlfht) 

VI IfiNT 750 lb 


WEAPON CHARACTERISTICS 

I 

NAIM AD J090 BL0-4B/B 
FILLtl H£ 

FOZIM I 

Kill MCI. Blut Md frt|MiUtlM 

I 

litial mm 


LAUNCH CHARACTERISTICS 

I 

sumisio* 

Ot LIMIT WOt 


PERFORMANCE CHARACTERISTICS 

IMIt 

ALTITUDE 

fLlATT TIM 

ACCftACf 

P t (tinu SNOT) 


USING AIRCRAFT 
F-100 

r-105 
F— AC 

F-m 

A-7A 


DISPENSER DATA 


OPERATING SEQUENCE 


SECRET 
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TABLE 73 

DISPENSED MUNITIONS 


MUNITIONS DATA SHEET 


DESIGNATION 
HOPEI MX- 20 Cluster Boor 
£ ROCKETS II 

SERVICE HSU ■ 


CATEGORY CLUSTER 
Alr?to-si»rf«c« 

T ARRETS 

Intl-tank/vehiele^ 
Anti-personnel 


PHYSICAL CHARACTERISTICS 
LCMTN 91 . 0 " 

D I ADC TER IJ.O" 

SFAI 28 . 0 " 

ME 1 SMT 500 # 


WEAPON CHARACTERISTICS 

HAD 2 1 *? sniped chirfe bomblets %/ 
MlUA 

FBZIRI Time (cluster), Impact tbomtolet) 
KILL KICK. Blast, f rifmem.etlon end spall Inf 

LETHAL AKCA 


PERFORMANCE CHARACTERISTICS 

IAISE 
ALTITBOE 
FLIGHT TIRE 
ACC8RACT 
F, (SIMILE SHOT) 


LAUNCH CHARACTERISTICS 

SVSFERSIM 14" lues 
DELIVERY HDDS Dlvt/fUde, 300 rt level 
RELEASE RODE Stick or Simla 
LINITATIORS 800 kts 


USING AIRCRAFT 

F-100 

F-105 

F-4C 

F-lll 

B-57 

B -26 

A- 7 A 


OISPENSER DATA 

ROCKETS II usas the HK7 
Mod 0 segmented clamshell 
which him** et the rear 
and has canted foldlm 
Fins. Time fuze activates 
cutter to allow boob* to 
disperse. 


FUZES 

M907 »eenanleal timer 


MK399 mechanical timer 


aman. aew.tr t 


OPERATING SEQUENCE 
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MUNITIONS DATA SHEET DISPENSED MUNITIONS 
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TABLE 75 '' 


MUNITIONS DATA SHEET DISPENSED MUNITIONS 


DESIGNATION 
MOOU BLU-45/B 
»U( li-T" »/ 
SERVICE 0SAr 
RARUr. Honeywell 

mmaSi- 

TAHITI 
All vehlclea 

PHYSICAL CHARACTERISTICS 
LERSTN 10* (fin erteodedl 
01 AM TER A" sen are 
SPAR 

MEIRRT 19.1 lb 

1A.29* (fin folded) 

WEAPON CHARACTERISTICS 

MARRERO Hlsenay-Schardln shaped charge 

PIllEI d lb KIA-3 

FOURS Megnetlc 

KILL NECK. Blest, rri|tenu 

LETHAL ASIA Armor Penetration, 8 ft crater 

PERFORMANCE CHARACTERISTICS 

IAR8E 

ALTITUDE 

FLISRT TIRE 

ACCVRACT 

f t (SIRSLE SHOT) 

LAUNCH CHARACTERISTICS 

SUSPERS10R 1*“ Inga, ATLK Dispenser 
DELI VEIT NODE Level, 1500 rt altitude 
RELEASE RODE Variable dlapeoalag rate 
LIHI TATIDRS 800 mid alt, 600 Kill 

USING AIRCRAFT 

r -100 

r-*c 

F -103 

r-ill 

A-?A 

OISPENSER DATA 
5UU-36/A bolds jo unite 

FUZES 

Safe tied Tram O-A 
end after 15 seem 
dee tract at 2«, 72 
hoars . 

ar 2 AO 

STATUS |n|*r Devel. Teak 250703 
Development! Sep 6T 

Production! Hot jet contracted 6000 
Dispenser per nontb approved bj OSD 

avanaaniTT 

! 1 

DATE [ Jul&H ! I I 

no j Joool ill! 


OPERATING SEQUENCE 

Ejection ee«oenee fron 8 UU- 36 /A beys. 1 to 10 la 30 , 51. 92, 1*0 , 200 or 300 allliaecondi , 
take ofr. Inpaet 1 » nearly vertical usd nine ptostriui H rt, with dirt 
cowering crater. 

REMARKS 

%J Antl*Veblele Lend Mine 
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TABLE 76 


DISPENSED MUNITIONS 


DESIGNATION 

1 

NO Oil BUI -46/1 

NANI ABU*NrtcilD(l OraaAdA 

ffjjjPKsH™’ 

Ama eoT«ra|« 
Aatl-p«rsoiuMl 

PHYSICAL CHARACTERISTICS 
lcnstn KI95 1o 
01 AMITtt o.6 In 

SEtVICE USAF 


SPAN 

NANUF. 


VII ANT 0.0960 (•Acb> 

10 lb ( ainlfold) 


WEAPON CHARACTERISTICS COnUM Itw 

KAMI AS 

FllLtN RDX 

FOX IMA CootAct 

Kill RKR. rriimutM 

LtTNAL ARIA 


LAUNCH ^CHARACTERISTICS 

JOSPINS ION 
DILI VENT TOOC 
RCLIAS! NODI 

I 

LIMITATIONS 

I 


DISPENSER DATA FUZES 

3170- 37 /A t 38«0 ctabaAm 
toUl AO triudu ^*r nal< 

, fold * 6 Aanlfoldj p*r kiy 
I 10 M|iitet4l. 


(OPERATING SEOUENCE 

At Uyul, op«a Maifold »}«U boatklAU i 


PERFORMANCE CHARACTERISTICS 

RANAt 

ALT! TOO! 

FI I ANT TINt 

ACCBKACT 

F* (SINAI! SNOT) 
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MUNITIONS DATA SHEET 

DESIGNATION 

NOOCl 

■MI Mult 1 -purpose irenede 


TABLE 77 

DISPENSED MUNITIONS 

I CATEGORY j PHYSICAL CHARACTERISTICS 

[Dispensed Munition I 


Dispense Munition ^ 

TAIHTS Alr-to-Surf 

Antl-meterlel , per- Q I Mitt* 
somwl 

Antl-eraor SPU 


MUHT 0- 335# 


WEAPON CHARACTERISTICS COFTUM ITEM 

VA4MAB ':nnlc*i sheo*d cn*r«e surrounded by 
frefieentln* shell 

nun 


i PERFORMANCE CHARACTERISTICS 


Blest A f raiment at Ion 


f t (siaiu shot) 


I LAUNCH CHARACTERISTICS 


I USING AIRCRAFT 


DISPENSER DATA 

SUU-37/A 

conlelns 1280 (renedes 
clustered in 10 manifolds 


OPERATING SEOUENCE 

At t roect .open eianifold eject* irenede* over • vide ere*. After the irertede 1 * e*oelled from 
the ewnlfold itePlllllni fin* deploy mlon* with stend-off lefi which provide optlBum stendoff 
for the sheped chert*. 


own ratrofi 
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TABLE 78 


MUNITIONS DATA SHEET 


HOOCl BtuUa/B 

1 

■ Ml FRAG JUNG LX BO KB LIT 


WEAPON CHARACTERISTICS 


FOURS lapaet initiation. alrbmrot < 
AU to Train operation 
KILL NECK . rrifMBUUoo 

LETRAl AREA ?V30 ft 


LAUNCH characteristics 


DEL I TENT KOBE Uni, tUiloa Rio# 
RELEASE RODE 5 DlapanaiOR rtUi 
LIRITAT10RS tuefe 1.2 



DISPENSED MUNITIONS _ 


PHYSICAL CHARACTERISTICS 


01 ARETE* 1.5 Id 


1 PERFORMANCE CHARACTERISTICS 


P K (StRUE SNOT) 


USING AIRCRAFT 
All Aircraft «ltb 750 lb atatloiu 


OISPENSER DATA 


3UU-37/A (THM) will < 
tala 2090 boablau 


Spin in, apis Aooay 

Fop tip (dolor) dotoootloo 


STATUS Dooolopnoat 
Dovolopnonti Co*p. Fall 1967 
Qualification! FT 66 
Production ■ FI 69 
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MUNITIONS DATA SHEET 


designation 

NOOEL Ar.nj.53AA'' 

HANE enTOOB 

SERVICE »SP 

nahuf . Martin 


GUIDED MISSILES 


CATEGORY MISSILE PHYSICAL CHARACTERISTICS 
A: r-to-Surfae* 

TARGETS LENGTH 166 In 

Fxxad or noblic 

point tart*t* OIANETEI 17 l" 


WEAPON CHARACTERISTICS 
MARNE AO 170x10, 6JO lb*' 

fILLE* Coap B, 


FILLER Coap B, 

FUZING | 

till NECK. BlUt A Fri| 
LETNAl AREaJ 


LAUNCH CHARACTERISTICS 


PERFORMANCE CHARACTERISTICS 

RANGE 35 - 6L KH 

AIT! TUCt 2000 - UOOOO ft 
SPEED Haeh 3-6 
FLIGHT TINE 

ACCURACT 10 ft CEP 
f t (SINGLE SHOT) 


USING AIRCRAFT 


SUSPENSION | 

DELIVERS NOOE 

I 

RELEASE NOOE 
L INt TAT IONS 
SAFTD 


Contlrmeua alsslla vldao data recorded < 
16aa f 11a In aircraft pod. 


pod wt W60 lb, 115" Iona , 17 dlaa*tar 


GUIDANCE 

PROPULSION 

FRE LAUNCH 

TTRt Liquid rock*t, prapack- 

Coaaand. 2 war K-band 

•d dual thrust j/ 

ROOST data link. 100 ml 
rant*. Bisail* to A/C cad. 

NOME 

HIOCOURSI | 

THRVST 700 lb 

1W00 lb 

TERNINAL llV/Co*and 

150,000 lb-f *c total iapulaa 
100 s*c coaat b*tw**n burns 



OPERATING SEQUENCE 

Heading, Initial and final erulae altltuda, and *n«ln* thruat pro«ra**d b«for# launch. Co* 
culdanc* via data link durtn* m*bt. TV/coaaand «uidanca durlnt taralnal phata. 


REMARKS 
a/ Foraarlr ASN-IU11 

£/ cscr (combined ahape chart* and rrt|) vlth 8 pt llnaar anap*d chart* 

£/ PBXN-101 acccptabl* altcrnat* 
d/ Est. production coat la *60-65,000 

-/ pr*packat*d, fu*l and oxldlaar In laparata alualnua bladder*. Diaand trpv cat t*n*rators 
f/0 expulsion. Chlorlna Trlfluorld# (CTF) , alx*d hjrAraxm* fual (KHF-3) , 700 psla chamber 
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WEAPON CHARACTERISTICS 
VAINCAO Conical shaped chare*, 200 lb 
riUt* 88 lb eosp-b 
MIX IRC contact 

KILL RtCM. Blast and fracnentatlon 
LETHAL AHA 


LAUNCH CHARACTERISTICS 


SUSMERSIOR HAU-12S/A vlth adapter 

sidewinder trp* launch rail 
DELI VERT MOOT Die* 


PERFORMANCE CHARACTERISTICS 

IAACI 

ALTITUDE 

FLI6RT TIMt 

ACCURACY 

P f (SIRCLC SNOT) 



RELEASE MOM 
LIMITATIONS 


GUIOANCE 


PROPULSION 

MEL A UN CM 

TV locked on 

TIM Solid rocket 

IOOST 

TT 

MOOfL 

NtDCOURSt 

TV 

TMR0ST 

TCRMIIAL 

TV 



STATUS DEYELOPMERT 


OPERATING SEOUENCE 

Television contrast tracker 1* locked on tercet and alaslle launched. Gated video eontraat 
tracks provides automatic culdano*. 
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TABLE 82 


MUNITIONS DATA SHEET 


DESIGNATION 

i 

*001 L AIM-1.? A 1 / £/ 

nut 

SERVICE US «■ 

NARIIF . Hughaa (Hodal 50) 


CATEGORY 

Air-to-air 

TARCETS 

Aircraft 


GUIDED MISSILES 


PHYSICAL CHARACTERISTICS 
ICRSTM 150.5 In 
DIAMETER 13,5 In 
SPAR 33.0 In 

Hit CUT 


WEAPON CHARACTERISTICS 1 

PERFORMANCE CHARACTERISTICS 

WARHEAD 


•ARSE 

FILLER 


ALTITUDE 

FUIIRG Proilaity ! 

fit AMT TIME 

KILL RCCnJ 


ACCURACY 

LETHAL ARE 

1 

A 

P K (SlflCLE SNOT) 


LAUNCH CHARACTERISTICS 


USING AIRCRAFT 
TT-12A 


DCLIVCRT NOOE 

I 

RELEASE MODE 

I 

l IMITATIONS 


GUIDANCE 

PROPULSION 

PtELAUMCN 

TTPt Solid rockat, tingle 
level 

ROOST | 

MODAL XSR-13-LP-1 

MIDCOURSE Saal-act radar 

THROST IBM*) lb (nax) Avgi 

honing 

16410 lb/3.46 sac lapuiaei 

TERMINAL Saai-eotlve radar 

57.874 lb -»*« lap* 233 

honing | 

lb-aac 1 lb 


STATUS DCVBLOPKDrr 


P rodu c tion - Not aatborlssd jrat 


OPERATING SEOUENCE 

Niitlli >H«tr tracks doppiar ahlftad ASC-18 radar anargr raflaetad fron tar gat. Tracking 
haad oountad on fraa gyro provides proportional navigation staarlng signals to acceleration 
control ijritM. 

I 


remarks 

V' Foroarly GAR -9 ( 6 pi too 202 A) 

fc/ An AIM-47A/SHHIC8 II proposal would provida an aatl radar hosing capability vlth a Pk»0.7 

S/ Prlaarr *no»nt of tba YP-12A/ASG-18 weapon ijita, bat la eoapa tibia with a variety of 
othar ! lntarcaptora. 
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TABLE 83 


MUNITIONS DATA SHEET 

DESIGNATION 

I- AJM-5WA v 
KAMI PHOENIX 
SERTICC USN 

NANUF . Hu|h#e 


| CATEGORY 
Air-to-air 
[ TARSETS 
Aircraft 


GUIDED MISSILES 

"" physical characteristics 

LENGTH 1 56 ln 
01 METER 15 In 
SPAR 36 in 
MEI6NT 1000 16* 


WEAPON CHARACTERISTICS 


FILLER HE 
FUZING Proxialtjr 
KILL RECK. 

lethal area 


performance characteristics 


RAN6E 

ALTITUDE 


80 alia* Idetectlon) 
50 allaa (aero rental 
3L-60000 ft. 


FLI6HT TIRE 


ACCURACT 

f t (SINGLE SHOT) 


LAUNCH CHARACTERISTICS 


USING aircraft 


SUSPENSION 
OELITERT NODE 


f-lllB 


RELEASE MOOE Maarlr simultaneous launch at six 
missiles vs. six separata fft«. 

LIMITATIONS 


GUIDANCE 


PROPULSION 


STATUS PRODUCTION 


PRC LAUNCH Pulse-doppl ar 
ROOST 

MIDCOURSE Seal. active 
TERMINAL Active 


OPERATING SEQUENCE 


TTPE Solid Rocket 

MODEL 

THRUST 


ESSESBEI EEi 


remarks 

l/ Foraerlr AAM-M-11 
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TABLE 84 


MUNITIONS DATA SHEET 


GUIDED MISSILES 


DESIGNATION | 

KODtl SM-1 A (MR) 
YRIM-66A-1 
KAKI TARTAR I 

SKTICt TISN | 
HARUr. CD/POMORA 


SH-1 (HR) 
YRTM-*6 ( ) 


CATEGORY 

Surface-to-air and 
TARSI TS turfaca 

AIR SURTACt ) 

Aircraft Ship! 

Klaallaa 


PHYSICAL CHARACTERISTICS 
URSTK 176" for Jboth 
01 ARC Tit 13-5" for both 

SRAROoraal 23" for both 

Tall “ 

MI I CRT 




for the SM- * A 
for the SM- l 


WEAPON CHARACTERISTICS 
MARMIAD HE continuous rod 

mu* 

FUZtRG Provlalty and contact 
Kill MICK. Blast and f ragaentatlon 
UTNAt ARIA | 


PERFORMANCE CHARACTERISTICS 

SM-1 A 

tASGE ( aajr ) 17.5RM 
(aln) 2000 yd 
AIT I TUM ( aai I 65 K< 

(aln) Surface 

fiimt Tin 

ACCttRACT 

dime snot) o.6 


SH-l 
25na 
3000 yd 
89 K' 
Surface 


LAUNCH CHARACTERISTICS 

I 

SUSP! RSI OR *oai, HK13. or KK22 Launcher 
OIlttlRT K00I | 

RELEASE NOOt 
URITATIORS 


PRELAW CM 
ROOST 

MIDCOURSE Seal-active h owing 
TERM IS At Seal-active hoalng 


OPERATING SEOUENCE 
Launch into ME Ulualnatlng ] 


PROPULSION 

SM-1 A SK-1 

YYW Solid Propel- 90" 1 


avaa.Aaa.rrT 


i on reflected energy froa target 


REMARKS 
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TABLE £5 


MUNITIONS DATA SHEET 


GUIDED MISSILES 


DESIGNATION Seri.. 

HDOU SM <ER) */ YRIN-67A 
NAME ^TRRT^W 
SERVICE 

If. Gcnarat Dynaalca / P^on« 


CATEGORY 
MISSILE, Surfaoa to) 
TARCITS ftlrj 

Aircraft 

Mlaallaa 


physical CHARACTERISTICS 

LCHETM 150 lnchaa 

01 ANETEI 13.5 lnchaa 

SRAM I fin) 83 lnchaa 
(tall) AS. 6 lnchaa 
VC I ENT 


WEAPON CHARACTERISTICS 
UARNEAO HE Contlnuoua Hod 
HltER 

FIIIINC Influanca 

mi nick. 

IETHAI ARIA 


PERFORMANCE CHARACTERISTICS 

RANgt (Kal 40 KM 

I Min) 8.000 yd 
ALT IT UOt (Mul 60.000 ft 
(Min) 50 ft 
HUNT Tint 

ACCURACY 

R ( (StREir SHOT) 0.6 


LAUNCH CHARACTERISTICS 

J1ISRISI0I 
DELIVERY MODI 
RELEASE «00l 
UNITATIORS 


USING CRAFT 
Rrlgataa 
Crulaara 

Air c raft Camara 


ME LAUNCH 

IOOST vine control to eap- 
♦ ura 

NIDC0UR3E Baaa riding pulaal 
C-Band radar 

TERMINAL X-Band CW Sanl-aet-j 
Ira honing 


PROPULSION 

Solid propallant booatar and 
auaealnar 


nlaalla in uaa mil ba 
folio— d by thla 3H (ER) with pro- 
duction balow a/ 


await aaa.iTY 




OPERATING sequence 

Mlaallaa ara launenad , Into X-Band CW tntareapt baaa and hona on tha anargy raflaetad from t.ha 


REMARKS 

%/ SM (ER). Standard Nlaalla ( Extandad Manga) ( TRIM -67 A) 


V UrW K — I I ^ t— • ** I. n, » | 

ip* IL ■ - ') 
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PRODUCTION SCHEDULES FOR SELECTED MUNITIONS a/ 
Mk-84 

I M-118 

CBU-24/29 
AGM-45 (SHRIKE) 

AGM-62 (WALLETE) 

5" Gun & Spin Stabilized Rockets 


a/ See tables 86 and 87 
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TA3LE S6 


AUTHOR I 2 AT l OR FOR FRO DUCT I OR t» «XRE»DITW»t 


10M> J>0 1<»V0 22 OO It 50 )910 JOJO 5750 7*10 7560 


8050 9050 9050 8050 8050 8050 B05C 

9375 10500 10500 10V5O 9**50 P550 8**50 


7550 6750 8350 8)50 6)50 5950 5975 5375 


IILIVHIY HtJRT 95800 116)00 121600 U)?O0 1179)0 1)99)0 121200 125900 12MOO 11V100 

l-U.Otl RfI)l)lRtMDfT 

LUHIMTIHF 9377? 9)977 93977 9)977 9677V 9677** 9677** 97155 77155 97155 

0111*1*1 H0**T 607M 4?l89 9)977 9677V 9677V 9677V 9677V 96255 9715 5 97155 

(U»W*r.Rl *182) * 2222) *2762) *1922) *31156 *17 6 5* *2V4J6 *29695 *269»*5 *16965 


lACXR ALlJGCATlOR 
FU'txmTimr 
OKUVHIY FyAfT 
t-icoR HnjuiRwnrr 
urn Dime 

OCLLVWT RQKT 
DEFICIT 


rji'EMOiTUvr. 
DYAIYfXY Fl**T 

r*oM RnjutRou 

tXJ'tKDITURF 
DEL l YOU FORT 


fcL'.'-H/B */ 
'KtUCTIaR 
ItTJK ALLliCmOt 
EJU EKDlTimt 

iLUinY rqrt 

rtrnt Rcoutnouvr 

UfDOITJKi 
0CL1 VERY RQRT 
OCTICIT 


1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 


A0W-V5 SIWIKt y 

I'kuUcTliiU 271 


r*COM ALLOC AT 1 01 
UM>01T1«C 
DLL1VU1Y ROKT 

fac ur RiQinniMBrr 

EJO-UTDITURI 
DELIMIT RQRT 
DEFICIT 


r ACOR A LUX AT 1 OR 

uj omtimr. 

DELIVERY RQRT 
riCOM RCQ'IIRDIOT 
LXJ M01TVRI 
DELIVERY RQRT 

deficit v 


1 RHTRRM ■» l«of« la prMMtln, famine atMH tr< ntl w wl . 

wlritliai Kal/alM •avlRRM «tU Uw mi.) 0/1 fail 


0 **« R«(* iv*wn^ a ma/t <•?. 

!•*•! «r *00 4%r ■ 


mi pr+4\*\lmn figure* • 
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AMEX C TO APPENDIX E 
NAVIGATION AND SENSORS 


1. (U) G gnorp. 1 

a. For an aircraft to be an effective weapon the 
pilot must be able to navigate to a precise point to 
deliver weapons, operate reconnaissance sensors, or 
carry out other flight operations. This annex will 
specifically address the constraints navigation plays 
on using weapon delivery and recon sensors, and will 
tabulate available and development navigation systems 
and sensors applicable to this study. 

b. The fundamental problem in precise weapon 
deli V ery and recon operations is locating the target 
from the air. No matter how well the target is 
located on a chart or photograph, it still must be 
lound again in a coordinate system relative to the 
aircrait. Operations at night, in weather, over 
water and jungles, and in mountainous areas complicate 
this problem tremendously, so much in fact, that var- 
ious auxiliary sensors are a mandatory part of anv 
modern airborne weapon system. 

Table 4- at the end of this section, page EC-12c 
provides a summary of the sensors by types. With ^ 

a h suitah?e 1 ^n of + the iner tial and air data systems, 
a suitable computer, weapon delivery can be ac- 
complished as well as DR navigation. The presenta- 
an air-to-air radar is usually a blip from 
which the operator can determine relative elevation 

With e a 1 snft = M atlVe b ? aring and ran e e of the target. 
With a suitable computer, air-to-air weapon delivery 
can also be accomplished. ^ 

c.- Because of technical restrictions, it has been 
necessary to optimize airborne radar, for either the 
air-to-air role or the air-to-ground role. Consequently 
“ to-aw radar usually provides a poor gro^d ’ 

mapping capability, and vice versa. Current develooments 
multl -®ode radar are designed to overcome this problem. 
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d. The accuracy of a radar system is inherently 
limited by its antenna beam width, the transmitted 
pulse length, and cathode ray tube spot size. Current 
fighter radars which have about a three degree beam 
width cannot resolve targets which are less than 
about 50 mils or one-half mile at 10 miles range. 

While smaller targets may be detected, their relative 
size becomes indeterminate, thus complicating target 
recognition and acquisition. The technique of doppler 
beam sharpening, which all use electromagnetic . energy 
in some form, and are thus basically range limited. 
Consequently for these sensors to be of value, the 
target must be within range as well as within line- 
of-sight. The maximum useful range of the sensor 

thus defines a target gate into which the aircraft must 
enter) if the sensor is to be able to see the target. 

The range of weapon release defines a minimum range 
with (respect to the target. Between these two ranges 
the target must be detected, recognized, and acquired 
(DRA). The pilot must then maneuver the aircraft to 
converge on the release point and be in the correct 
delivery attitude at release. The time required to 
accomplish this sequence of activities defines the 
minimum acceptable target gate for a particular sensor, 
which in turn defines the navigation system accuracy 
required. Thus the navigation/sensor combination must be 
considered together. This' is especially true of short 
range sensors such as LLLTV and FLIR. 

e. There are obviously some alternatives to this 
dilemma. First, the aircraft can fly slow to increase 
the) time available. Second, a homing device can be used 
to compensate for errors in arriving at the correct 
release point. Third, downward or rearward weapon 
trajectories might be used. Also using a second man 

to (operate the weapon delivery system can reduce the 
burden on an individual pilot. This latter factor is 
especially true for night or all weather operations 
when flying the aircraft is a full time job. 

| f. Most of this also applies to armed reconnaissance 
tactics. Should a target of opportunity be found by 
the sensor, the problems of DRA and converting the 
at'tack still exist. Even tactics for making a second 


EC -2 
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?.??? J; £r 5 et (assuming DRA on the first nass) 

~~1 still require a system to remember the target 
location and. a highly . accurate short term navigation 
s/stem to bring the aircraft back in position to 
attack the target. 

g. For military' use the most desirable type of 
navigation system is one that is completely s«lf- 
contained in the aircraft, that is, it does not 
need to rely on ground radio transmission or other 
external references. It is also desirable in many 
nstances to have a passive or semi-passive system 
^ 1 * e • , one that does not radiate). However the 
overriding criteria is still accuracy, that is, 
sufficient accuracy to put the aircraft within the 
target gate of the target sensor. The following 
paragraphs discuss current and projected navigation/ 
outnnedf temS VUh reSP6Ct t0 ^criteria just 

2 - (O Inertial Navigation Svet^c 

t C0m P let e 1 y self-contained, passive system 
t h . can P r °vide excellent short term navigation 
position, heading, vertical, and velocity information 
*n e oh^n^ h \ s .* characteristic oscillating er?or ?n* 

which contributes a substantial uncertainty 

headin* lo 1 * valuas - addition, the position and 
loops are a function of gyro drift which causes 
the error rate to increase. Thus, position error is 
approximately proportional to the square of the time 

o f "instant ar> en ^ " X ? m0St inerti *l systemf a rLd-out 
ol instantaneous velocity is not available fv, 0 

v * l ” lty 15 


t h Severa l developmental approaches are being tak°n 
to compensate for the position and velocity error build 

Mark II^avivflt tlal na Y lgation systems. The F-lllA 
riark 11 navigation system will incorporate advanced 

asvssiivssz s ssss ; if* 

^ r*4%2* ss,* s&s s* f a th * 

development em will°inte now'in^a'nced 

a-veiopment, will integrate, various combinations of 


CONFIDENT! Al 
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C ONFIDENTIAL 


celestial, radio, inertial, and doppler radar tech- 
niques! along with optimal filtering to achieve an 
integrated navigation/weapon delivery capability. 

c. ,The following table lists current and develop- 
ment inertial navigation systems and some performance 
characteristics : 


1 

SYSTEM 

AIRCRAFT 

DATA 

SOURCE 

POSITION 

ERROR 

VELOCITY 

ERROR 

| 

ASN-48 

F-4C 

Oper 

6nm/hr 

30fps 

ASN-4& 

F-4C 

Test 

3 • 5nm/hr 

ASN-48 (MOD) 

F-4C 

Test 

2 . 5nm/hr 


A3N-56 

RF-4C 

Test 

1.9nm/hr 


AJQ-20 

F-lllA(MKI) 

Goal 

2nm/hr 


AJN-14 

F-111B 

Goal 

2nm/hr 


AJN-14 

F-111B 

Test 

1. 8nm/hr 

8fps 

A3N-47 

F-106 

Test 

0.9nm/hr 

3fps 

N-16 

F-111A(MK2) 

Test 

0 . 9nm/hr 

3fps 


3. CC) Airborne Radar 


a. Airborne radar systems vary considerably 
according to their particular functions, which include 
air ( L to-air, ground mapping, vertical navigation, ground 
spe,ed determination, beaconry for station keeping and 
IFF, and missile guidance. Table 5, page EC-12d, 
summarizes the basic types and functions of airborne 
radar systems. 

(b. Forward-looking airborne radar (FLAR) is a 
self-contained actively radiating system which pre- 
sents the radar returns to the operator on a cathode 
ray tube. The ground presentation may be either a 
slant range or a ground range radar map of the area 
being scanned. The operator must interpret the scope 
picture to locate the target. Once located, the 
relative bearing and range of the target with respect 
to the aircraft can be measured. With a suitable 
computer, air-to-ground weapon delivery can be ac- 
complished as well as DR navigation. The presenta- 
tion for an air-to-air radar is usually a blip from 
which the operator can determine relative elevation 
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as veil as relative bearing and range of the target. 

V/ith a suitable computer, air-to-air weapon delivery 
can also be accomplished. 

c. Because of technical restrictions, it has been 
necessary to optimize airborne radars for either the 
air-to-air role on the air-to-ground role. Consequently . 
an air-to-air radar usually provides a poor ground 
mapping . capability , and vice versa. Current developments 
in multi-mode radar are designed to overcome this problem. 

d. The accuracy of a radar system is inherently 
limited by its antenna beam width, the transmitted 
pulse length, and cathode ray tube spot size. Current 
fighter radars which have about a three degree beam 
width cannot resolve targets which are less than about 
50 mils or one-half mile at 10 miles range. While 
smaller targets may be detected, their relative size 
becomes indeterminate, thus complicating target 
recognition and acquisition. The technique of doppler 
beam sharpening, which just finished the exploratory 
development phase, will overcome this problem for most 
of the forward look area. 

e. At very short ranges the radar presentation can 
become so cluttered that it is extremely difficult to 
interpret. Another limitation for low level operations 
is the low grazing angle which sharply reduces radar 
effectiveness at low altitudes. While current attack' 
radars are suitable for nuclear delivery, they do not 
provide. sufficient resolution for high accuracy 
conventional bomb delivery. 

f. Table 3, page EC- 12b, lists current and 
developmental airborne radar systems. 

*+• Bonnier Systems 

a. A self-contained actively radiating sensor which 
provides a fairly accurate long term measurement of 
velocity and drift angle. When coupled with an 
accurate heading reference it can provide navigation 
information which is roughly proportional to the 
distance traveled. Systems now in development should 
be able to provide excellent short term velocity 
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information as veil' as absolute altitude and altitude 
rate data. 

b. The following table lists current and develop- 
mental doppler systems and some performance character- 
istics. It should be noted that the difference between 
thel doppler and system errors are due mainly to the poor 
heading reference and to the use of an analog computer. 


1 

SYSTEM* 

BAND 

AIR- 

CRAFT 

DOPPLER 

ACCURACY 

VELOCITY 

ACCURACY 

SYSTEM 

ACCURACY 

j 

APN-1'1 

X 

F-105 

0 . 5 % 

4. 2fps 

1.7% (Distance 

APN-147 

(V)X 

C-141 

o. 5 % 

4.2 

1.0% Travelled) 

APN-153 

KE 

A-7 

o.5 

4.2 

1.05? 

c-;5 

KE 

c-5 

0.1 

0.9 

0.2% 

G?L 

KE 

AMSA 

0.05 

0.4 

0.1% 

LFE 

KE 

AMSA 

0.05 

0.4 

0.1% 


5 l (U) LORAN 

j a. A low frequency (llOKHz) hyperbolic radio 
navigation system currently operational in South East 
Asia. A special receiver is required in the aircraft 
which discriminates between incoming signals from 
three ground stations and measures the reception 
time difference between two pairs. Position repeat- 
ability from 100 to 250 feet in the LORAN coordinate 
system is possible. If the target is not known in 
LORAN coordinates, a predictability accuracy of about 
|600 to 1500 feet can be obtained which is suitable 
for aircraft navigation. A weapon delivery capability 
is being investigated but will not be available in i"he 
near future. Aircraft currently equipped with LORAN 
j receivers can navigate to at least the predicabil ity 
'levels in the LORAN coverage areas. 

b. The following table lists current and develop- 
mental LORAN receivers: 


SYSTEM 

APN-152 

ARN-78A 

ARN-85 

ARN 


TYPE 

ACCURACY 

USING AIRCRAFT 

C 

0.2 jzsec 

Transports 

C 

0.1 *isec 

Transports 

C/D 

0.05 Jisec 

Fighters 

C/D 

0.05 jisec 

Fighters 


* The first three systems use analog computers: the second 
three/svstems use digital. 
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a. Ground radar systems can provide an all-weather 
capability for navigation and weapon delivery within 
its line-of-sight and range limitations. The ground 
installations require an accurate survey and a common 
coordinate reference tying the radar to the target. 
Once the aircraft has been acquired by the radar its 
position is followed on a plotting board at the ground 
radar site. The aircraft is directed by data from a 
ground based computer which calculates heading and 
time to the bomb release point. Steering directions 
are transmitted to the pilot by voice or by data link 
to a steering meter or to the autopilot for automatic 
steering. Release can be initiated by a voice count 
or automatically through the data link. Only one 
aircraft can be directed at a time although formation 
drops can be accomplished. The best accuracy is ob- 
tained from beacon track with data link directing and 
release. 

b. The following table lists current operational 
ground radar director systems: 

SYSTEM TP o-in Msn_o'7 


Range (Skin track) 
Range (Ben track) 
Manual Release 
Auto Release 
Accuracy (10-20nm) 
Accuracy (50nm) 
Accuracy (lOOnm) 

USING SERVICE 


TP 0-10 

25nm 

50nm 

A-4 

F-4 

150-200' 

300-400' 


M3Q-77 

50nm 

lOOnm 

All 

In Development 
125-175' CEP 
300-400' CEP 
300-400' CEP 


Satellite - The Transit navigation satellite 
system has demonstrated excellent surveying accuracies- 
(distance between two points both receiving Transit 
signals). It has also demonstrated good navigation 
accuracies in both ships and aircraft. Position 
determination from Transit requires a special radio 
receiver which measures the doppler shift of the 
satellite transmitted radio signal. With about thre° 
to six separate measurements during a pass, the position 
of the receiver relative to the satellite can be computed 
to about a.05nm. Since the satellite also transmits its 
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orbital position relative to the earth, the geographic 
location of the receiver can also be computed to about 
0 . lnm . I 

Transit is still a developmental item. However, 
it offers potential as a surveying tool and as an 
aid for updating inertial navigation systems. 

8 . ( c;) Low Light Level Television (LLLTV) 

I 

a. | A self-contained electro-optical system which 
provides an image of a ground scene similar to that 
of a (household TV set. Special detectors which 
amplify the light received allow the system to produce 
a visible scene under star light conditions when the 
human eye could see little or nothing at all. The 
operator can then change the azimuth and elevation 

of the field of view to search the area ahead of the 
aircraft. He also can change from a wide field of 
view to a narrow field of view for better resolution 
of small areas.. Since the presentation is like a picture 
rather than a ground map, only the relative line-of- 
sight to a target can be measured: range to the target 

cannot. LLLTV can assist in night navigation and 
weapon delivery, but its effective range is limited by 
the amount of light available. 

b. Current development LLLTV systems are listed 

in the following table. The range and required light 
are shown for targets of about vehicle size. 


FOV 


SYSTEM 

SERVE CE 

i ( dpf ) 

RANGE REO'D LIGHT 

j 

BAT MAN 

Army 

12 x 16 

6000' 

4 Moon 

TROPIC MOON I 

I 

USAF 

(30 x 40) 
(44- x 6 ) 

6000' 

-4 Moon 

TROPIC MOON II 

1 

USAF 

(10.5 xl4) 

(4;8 x 6.4)6000’ 

Starlight 

BLACK SPOT 

1 

USAF 

(12 x 16 ) 

(4.8 x 6.4)6000' 

Starlight 


CON FI 
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9- (3) Forward L ooking Infrared (FLIK) 

self-contained electro-optical system which 
provides an image of a ground scene somewhat like a 
.; system, but sufficiently different that some scod° 
interpretation is needed. Special detectors, which 
are sensitive to specific bands of infrared radiation 
sense the temperature differences on the ground a * * 

In^! SP °2t lnE line is P? r trayed on a cathode ray tube. 

ncreased temperature difference produces a larg® 
received signal which results in a brighter spot on 

tht w?®’ Th f operator has his choice of polarity: 
the hotter spots may be portrayed as light areas (as 
described above) or they may be portrayed as dark 

will S anni n th 2 llght back e r ound. Having both option* 
will allow the operator more flexibility in interpreting 
the scene. The operator also has the option in 

^oT^ m % t0 ' Cha ? g9 ^ he elevation and azimuth of the 
iield of view for tetter resolution of small areas. 

tha „ b - Since bhe Presentation is like a picture rather 
than a ground map, only the relative line-of -sight 

npn a = = ei’f+ t - can 4 b f measured; range, cannot. FLIR 
can assist in night navigation and weapon deliverv 
providing suitable temperature differences exist 7 
between indentif icable ground features. Current FLIR 
techniques have only a limited range capability and 
a-e highly degraded by humid conditions. Consequently 

AsL vn? n T • V6ry tactlcs using FLIR in Southeast 
tw, wlll , r ?° ulre operations at low altitudes and 

140 kts) i-e *’ below 4500 feet and slower than 


?• C “ rren t developmental FLIR systems are listed 

\o frlf= Wlng ta 5 le - A11 have a scan ra te of 
JU irames per second. 

SYSTEM 


RED SEA 

LONESOME TIGER 
BLACKS POT 


SERVICE resolution t sensit F.o.v. 


USAF 

USAF 

USAF 


2mR 

ImR 

I x 1.3 


0.8°C 

O.50C 

o.5°c 


20° X 4o° 
20° x 40° 
120 x i+qo 




seqr et 
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10. (C) LASER Ranging 

a. A self-contained electro-optical system which 
provides precise range to the target. A LASER trans- 
mits coherent light which reflects from the target and 
is sensed by an electro-optical detector. Since the 
light is coherent it can be focused into a very small 
beam (about- 0.5 to 2.0 milliradians) . 

b. The following table lists current and develop- 
mental LASER ranging systems: 


SYSTEM 

Aides Visual Weapon Delivery 
Simplified Aided Visual 
TROPIC MOON II 
BLACK SPOT 

11. (U) OPTICS 


AIRCRAFT PERFORMANCE 

F-4C/D + 15 ft. Approx. 
F-100 £ 15 ft. Approx. 
B-57 £ 15 ft. Approx. 
C-123 £ 10 ft. Approx. 


aj. Optical systems will not be covered in detail 
but .telescopes and sights are still the most accurate 
method of providing precise line-of-sight to a target 
when adequately stabilized. They are mentioned here 
solely as a reminder that optical systems should be 
tied into any weapon delivery system for use when 
conditions allow. 

12. | (S) Side Looking Airborne Radar (SLAR) 


ja. A self-contained ground mapping sensor which 
provides a strip map to one side of the aircraft and 
primarily applicable to reconnaissance operations. 
With real time read-out it can also be us^d for dead 
reckoning navigation. A weapon delivery capability 
using SLAR is under development but would not be 
available in the time frame of this study. 

I b. There are two types of SLAR techniques in use. 
The first uses a physical-long antenna array to 
achieve the narrow beam width needed for high resolu- 
tion. The second type, called a synthetic aperture 
radar, uses the motion of the aircraft to synthesize 
an antenna which is electronically long although the 
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synthetic aperture system offers the most potential. 

S of?n ls can be Processed for doppler 
shift and the oLAR used to detech objects which 

?? v ^f on tbe surface such as trucks and trains. 

The limiting velocity is about 5 to 15 mph so very 
slow traffic cannot be detected in this manner nor 
can a moving radar antenna. 

c. Table 1 on page EC-12a , lists current and 
developmental SLAtf systems. 

13 • ( S ) "gownwjrd Looking Infrared f ~nf.Tnj *• 

a. A self-contained electro-optical system which 
provides an IR ground scene along the flight path of 
the aircraft. Special scanning detectors, which are 
sensitive to specific bands of infrared radiation, 
sense the temperature differences on the ground durine 
each scan. By synchronizing this lateral scan wlththe 
forward motion of the aircraft, a swath along the air- 
S traCk ? an be ma PP ed - Current DLIR systems do 
bav ® a f eal time read out so they are primarily 

t0 reconnaissance operations. Development 
1 l underway to provide real-time-read-out. 
f“ cb a could Possibly be used for navigation 

t0 recon - Usln 8 for weapon delivery 

Mnif require weapons which could be fired to the rear 

ac^lirpalsed^it 3 ? 6 tar « rt mU1 the alrcrafb baa 
IR sensor devices? 366 EC " 12a ’ liStS CUrrent alrborne 

llf * ^ Air Data System. 

*|j ere a variety of self-contained air data sensors 
which provide aircraft data relative to the atmosphlrl 

Soi. h nr f0r fllght oontrol and weapon delivery. 

ea?ion £he Can ? ls ° be used for gross DRnavi- 7 

gation. The primary air data system outputs are re- 
lative speed, pressure altitude, altitude rate mach 
number angle of attack, and te^eratu^e? I^ncethese 
K «ls=usslon vlU not 

5 K SLSf t0 •“ 
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15. (u) AiiLeraft__Conmiunicat ion . Navigation, and 

lijeaiiliaatloa Systems 

Table 6, page EC-12e , lists all aircraft types 
currently employed (and planned) for Southeast Asia. 
It aljso shows the nomenclature of communication, 
navigation, and identification equipments installed. 
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SIDE LOOKING 

AIRBORNE RADAR (ELAN) 



! system 

APPLICATION 

FREQUENCY 
PEAK POWER 

ANTENNA 
BEAN WIDTH 

MAX RANGE 

RESOLUTION ALTITUDE 

WEIGHT 

SPECIAL FEATURES 

i*PS-9W, 9*»* 
1 AO-iSF 

92*5 MHt 
6; Kw 

Fixed Pod 
0.5 5 (As) 

250- (ftnt) 90 Kl 

0.5° (At) 10000* 

750 lb 

Non- coherent 
ANTI 

Fila »/lnnt clever 

APQ-102A 

RF-bB/C 

9.6 GH* 
$0 Kv 

Stabilised 
1 . 50* ( At) 

50' (Rnc) 30 JM 

50* (At) bOOOO' 

*05 lb 

Focused coherent 
passive CHRIP F lie/ 
end Processor 

APD-7 

RA-5C 

3**. 85 OH* 
’no Kv 

Fixed 

0.15 (At) 

60* (Rn* 1 * 

bi* * z 9 3 m 

**75 lb 

Non-coherent 




250* (Rjit) m ^ m 
7W0- At * ", 


CRT and File 


i APQ-97 
Development 

3**. 85 OHx 
100 Kv 

Stabilised 

0.11°( At) 

30' (Rna) 
50' (As) 

10 m 

bOOOO* 

913 lb 

Ron-coherent 

CRT and Fill display 

’ APQ-10R 

9375 KHi 

Stabilised 

10-15'(Rn«) 
10-15' (As) 

eo-ioo m 

10,000 ib 

Focused coherent 

: Development 

2 Mv 

10 Us) 

boooo* 


Active CHIRP rut/ 
and Processor 

APS-73 

9.1* cat 

Stabilised 

50’ (Ani) 
50* (As! 

&5. 

1900 lb 

Focused coherent 

Experaental 

50 Kv 

0.6° (At) 


CHIRP CRT and fils, 
A/1 Process 

UPD-3 

9-10 Gilt 

■ Stabilised 

3 eater (Rna) 1J0 KM 
2 aster (As) 3-9600' 

800 lb 

Focoeed coherent laser 

Development 

500 Kv 

2® 


W8KlKr ru * /Gnd 

DFD-3 

Development 

9375 W* 
7 Kv 

Fixed 
1.8° (At) 

250* (Rna) 
1.8° (As) 

10 m 

160 lb 

Unfocused coherent 
Flla/Cod Processor 


TABLE 2 

l»m RED SENSOR DCTICta 


SYfflPt 

TTFI ARP PURPOSE 

SPECTRAL 

RESPONSE 

RESOLUTION 

SCAN 

ANGLE 

saa 

FILM 

A AD-2 

Lov altitude IR aspper 

1-7 R 

3 ar 

120® 

X 

X 

AAS-lfl 

Lev altitude hlfh speed 

8-lb p 

1-3 ar 

120® 


X 

UA0-b 

IR tapper 

Low altitude, lov speed 

0.7-1** p 

3 ar 

80® 

X 

* 

RS-7 

11 tapper 

Lov eltitude, Ih Mpper 

e-ib u 

1.0 a t 

150® 

X 

X 

RS-10 

Lev eltitude IR eapper 

8- lb p 

0.5 ar 

1MJ® 

X 

X 

RECOROPAX 

Lov eltitude, IR tapper 

e-ib p 

3 ■•* 

Iboo 

X 

X 

L 
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NAVIGATIOR/SM30& SQQUSZ 


SENSOR 

FUNCTION * TYPE 

MEASUREMENTS 

APPLICATIONS 

LIMITATIONS 

! INERTIAL 
jSYSTDJ 

Salf-contalnad 

Navigation 

Measures aecalaratlon. 
Computss vsloclty and 
pokltlon. 

Provides short tern vel- 
ocity, direction A Ver- 
tical reference for 
flight control, weapon 
dallvary and navigation 
»tt«L , 

Exhibit* errors which build 
uc with live and whtch 
oscillate about a vaan 
value. 

rmnyorT 

ward Look- 
In* Air- 
Boa rn* 

Se(?-cont* lneo 
Navigation and 
vaapon dal 1 vary 

Provides radar aap 
•nd line of il|ht and 
rang* to a target. 

Provides ralatlve posi- 
tion of aircraft to a 

target 

grating angle, and line i 
of sight constraints. 1 
Requires scope interpretation 

dSpIIea 

SYSTEM 

Salf-contalnad 

Navigation. 

Measures velocity 
Computes position 

Provides long tern vel- 
ocity rafaranoa for 
navigation. 

Requires a precise head- 
ing reference for accurate : 
navigation. ' 

Tran 

Ground fiararanca 
Navigation system 
(vaapon delivery?) 

Hsesures position 
in LOfUN (tins dlff) 
coordinate ijritn. 

Provides excellent posi- 
tion repeatability If 
the target Is known In 
LORAJ coordinates. 

Requires ground to station. | 
LORAN coverage not world- 
wide. Weapon delivery cap* 
ability not available yet. 

CMUHB 

RADAR 

Ground Reference 
Navigation A vaa- 
pon delivery 

■ FttM 

Actlva (Baa eon 
track) 

Semi-Active (Bkln 
track) 

Provides position of Provides excellent poei- 

alrcraft vith respect tlon lnfornatlon If alr- 

to radar site, which craft Is vlthln radar 

can than compute velocity, llne-of-slght and range, 
altitude, and weapon Sene carrier can be used 

delivery lnfornatlon. aa a data link. 

United by radar coverage 
and llne-of-alght eon- t 

stralnts. For accurate 
banblug, target location 
vust be known accurately 
in radar coordinate fraaa. 

SiTBlIIT 

External rafaranca 
Navigation system 

Seal -Act Ice 

HMiurti position with 
rtiptet to teUliltts 

be con-put td. Excellent Requires a special radio 
for eurv vying applies- receiver and precision 

tlons am has a potential frequency standard, 
for up-dating inertial 
- 

1 LLLTV iLow Self-contained 

. Light ( round scene for 

I Laval Tale-navlgatlon and 
jvlslon) weapon delivery. 

Provides ground seen# 
and ralatlve line of 
sight to target. Re- 
lated to acana llltn In- 
st ion and aanaor re- 

light navigation and 

vaapon dallvary 

than ground aap. Cannot 
■ensure range. Requires 
sow light and contraat 
in target. Halted In 
- f rat, — 

(FLIP (For £#I?- contained 
line Look- * round acana for 
Inc Infra- navigation and 
jRad) vaapon dal 1 vary. 

| Paaaiv# 

provldas ground scene 
and relative line of 
sight to target. Re- 
lative contrast Is 
related to temperature 
difference. 

light navigation and 
vaapon dallvary. 

Picture presentation that 
requires sc ope interprets tlon. 
Cannot aaasura range. Re- 
quires teaperature diff- 
erence of target and back- 
ground. Halted in range 
especially to under high 

.HOT 

j RANG I NG 

Self - con t«lMd 
v««pon 4 * 11 very 
WWOT 

Provides precise 
range to target. 

Meepoa dallvary 

Target vast be Identified 
end LASER been continuously 
directed on target by save 
aeens 

! OPTICS 

1 

Sal?- contained 

vaapon delivery 
aanaor 

Provides praC'.S* re- 
lative llne-of-slgnt 
to target. 

Can nagnlfy or isolate 
the scene after tar- 
get has been located. 

Prlaarily a daylight device. 


EUR (Side Self-contained " 
Looking reeon tensor 

Airborne 
Radar) 

Provides • radar 
strip nap to one side 
nap to one tld of the 
elrcraf t. 

All weather recon. Can 
•lao provide DR navl- 
K at lac capability ir 
real tin* readout Is 
available. 

Prlaarily t recon device. j 
The limited weapon dallvary j 
potential of 6LAR has not . 
yet been fully developed. j 
Radar llne-of-alght con- 

nrilfllll , . I 

BL1R (Bown 'KlKeaaulaeJ 

Looking recou aanaor 

Infra 

Rad) 

Provides s strip aap 
of IR contrast* along 
flight path. 

Right recon. Can also 
provide DR navigation 
capability ir real 
tive readout Is a vail - 
sbla. _ .... 

Primary a recon device- 
weapon dallvary would 
require a rearward firing | 

munition and real time ; 

readout. 

AIR DATA 1L I?- contained 

navigation, flight 
control , and vaapon 
dallvary sen* or 

Provides relative spaed 
altitude and attitude 
of aircraft with res- 
pect to an atmospheric 
ItUa. 

Provides Information 
with respect to atmos- 
pheric datta for flight 
cootrol and weapon da- 
llvary. 

Cannot be accurately 
related to an earth 
fixed coordinate system. i 
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TABLE 5 

'RID AH REQUIRED CUTS TOR HULTINISSION TACTICAL AIRCRAFT 


I Mapplnr.- 
! Forward 


| Happlns-squint { 


\m< 


Dopp }mr | 
H«vif*tor 

I 


i * 


L. . 1 ... L,.. 

■ Seereh/ X 

j Acquisition I 

I I ' I i 

L. I I 

' Tarist track X | L { Z 


Li / 

[ L naans Llal 
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ilisd capability 


: si € J 

C C‘ e I a Sj 


t § i * rJ 


COUFIODRITIOR 



syctw RBjummnrrs 

I teas spoil )n( required 
for constant * round 
Ulialnation. Has b*«n 
lablntd with a 1 r - to - 
] air search sjriiMS. 

Spoiled beaa | notion 
cnapensatlon critical , 
separate systeas, but 
squint nay be possible 
with non-ancle- Halted 
afile beaa systaas. 
Aslauth aono pulse for 
hl|h accurscy < | def)) 
horizontal polarisations 
must rajeet stdelobes 
Manual fllfht control 
via displays. 


Xlevat ion aonopulsa for 
high accuracy 1 i dec); 
vertical polartsatloni 
•ldslobe relectlont up- 
data data 1 eps. 

Nonopulse pencil beaa i 
side lobe cutter rejec- 
tion! narrow h saa 
required to reduce 
truacatlon/craxlnq - 
anfle error. 


. . I 


XX. X 


. : i i ; ; 1 i 

X : X rX I |X ! X ! X.X X 



Doppler f llterln* and X 
alpebrac coaputat Ion; 

2 beaas Unlaw for 
(round speed and 
drift antlai 3 beaas 
(Janus) ulnlaua for 
alone -heeding, cross- 
headlnc and vertical 
velocities) separata 
■r»t— . 

Harrow beaa) circular 
polarisation nay be an 
aid) clear air turbu- 
lence (CAT) avoidance 
atlll in research 

Good antenna pattern, 
hl(h power and Doppler 
process in* to reject 
(round cutter; vari- 
able scan rate and 
bean pattern helpful . 

•» lobe aono pulse pencil 
been or conical scan) 
eleo track while scan 
via coaputars could In- 
crease detar ate. 

Pencil beau with special! 
code transultter and 1 
receiver; probleas axlsd 
in frequency alloca- 
tions. Also required 
In land in( clearance. 

Cent lftuoua -wave pencil 
beaa to lllualnate tar- 
■et for eeal -active 


. ! . ..!_ 

X X j X X | X 


I : I 


I ! 


X X 


Mii 
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ANNEX D TO APPENDIX E 
ELECTRONIC WARFARE 


1. (S) Passive Electronic Warfare 

a. Collection of tactical ELINT of the NVN defense 
environment is accomplished on a very limited basis. 
Surveillance and location of ground radars, especially 
SAM and AAA, can be accomplished only at specific 
times during a mission. Collection platforms are 
configured with manually operated systems which are 
time consuming, especially when operators are attemtping 
to identify and correlate bearings of similar signals 
which are of short duration. In addition the collection 
platforms with dual capability ( EL IN T /EC M) are at 
present technically restricted to operating only 

one system at a time. Consequently, during periods 
whenECM suppression is required in support of strike 
missions the time necessary to obtain a consecutive 
family of bearings is not available. 

b. COMMANDO LANCE, BIG LOOK, BIG EYE, EB-66C , and 
the EA-3B aircraft are utilized to provide MIG and/or 
SAM warning in support of strike operations in North 
Vietnam. However, due to the lack of new platforms 
and the antiquated equipment configured in our present 
aircraft, the full potential of Electronic Warfare (EW) 
is not realized. Although each of these aircraft, 
with the exception of BIG EYE, have an ELINT collection 
capability, the redundant and time-consuming assign- 
ment of providing SAM/MIG warning precludes their 
collection of complete tactical ELINT data within the 
target area. BIG LOOK aircraft is capable of recording 
the ground defense environment within a 150 mile 
radius of a package area in which it is orbiting. 

Other EW support aircraft are only able to intercept, 
detect, and record the NVN ground radar environment 
during ingress and egress from target area. The 
processing, correlation, and analysis of the recorded 

T? ta DA S ,r aCcom ?l lshed after return to the home station. 

. e HA-5C could provide voluminous data on emitters 
in the area and provide photo intelligence but requires 
time-consuming Integrated Operational Intelligence 
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Center computer readout. In the case of the EA-3B 
its recorded ELINT data is reduced after return to 
JaDan or the Philippines. Although a limited amount 
of‘R3-47s are available in the area for data col- 
lection', their data must also be processed in Japan. 

As the above paragraph implies the time delay between 
data collection and processing is excessive. 

c. Tactical ELINT collection of the NVN defense 
environment is neither timely, nor accurate, nor 
sampled across the electromagnetic spectrum. This 
precludes perishable ELINT/COMINT data from being 
available to tactical commanders for daily operational 
planning and formulation of a meaningful Electronic 
Order jof Battle. 

2. (S) Active Electronic Warfare 

a. Currently the number of jammers available 
within Southeast Asia is insufficient to provide 
self-protection to all tactical strike and attack 
aircraft. The present systems, regardless of 
techniques, are designed primarily against S-band, 

AAA and SAM threats. The follow-on systems (QRC-160-o 
and ALQ-100) are designed to counter both S and C-band 
threats. Priority programs must be expedited to erase 
shortage of EW systems required to provide self- 
protection today. 

bL The effectiveness of the ALQ-51 and QRC- 160-1 
is validated by the recent Weapon System Evaluation 
Group and CINCPACFLT studies. These studies attest 
to the actual increase in altitude (10-17,000 feet) 
flown by strike forces to the target as well as the 
absence of precision AAA firing and increased miss 
distance of SAM missiles. 

Jc. When strike aircraft, configured with jammers, 
are required to accomplish extreme maneuvering (i.e., 
90 'degree bank) there is a degredation of jamming 
effectiveness. Whether there exists a dead zone 
during maneuvering or to what degree is unknown at 
this time . 
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d. One of the most significant counts pleasures 
which could have a dynamic effect upon survivability 
is the development of a high powered SAM fuze jammer. 

3. (3) Radar Homing and Warning Systems 

Current Air Force inventory of Radar Homing 
and Warning (RHAW) systems in Southeast Asia are 
adequate and effective. The aircrews have expressed 
a sincere sense of confidence in this system. The 
Navy follow-on system (APR -30 RHAW) is currently in 
production and will correct the quantitative and 
qualitative deficiencies of the APR- 23 . The major 
d*eficiencies in our RHAW systems is the inability 
to accurately obtain range to target which would 
enhance the effectiveness of air-to-surface missile 
launches . 

4. (3) Communications 

Communications between electronic collection 
platforms are limited to SAM and MIG warning over 
UHF guard channels. However, provisions have been 
made to provide Kw-7 communications between BIG LOOK 
aircraft and ground stations located at Danang, the 
PIRAZ ships, and CTF-77. There is no secure voice 
communications between collection platforms and 
strike aircraft* however the KY-28 could be used 
for this purpose. 
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ELECTRONIC WARFARE EQUIPMENT DELIVERY 
SCHEDULE FOR SOUTHEAST ASIA &/ 


QRC- 160A-1 
QRC- 160 -8 
QRC- 321 
QRC- 33 5 


ALQ- 51 
ALQ- 71 
ALQ- 81 
ALQ- 100 

3/ See Table 1 
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TABLE 1 



rot sgoimoT gchbdud Ton su 


Navy Cqulpaant 


U — 1967 - 

D J 7 N A M J J A 



AW-100 

AW- 51 
ALQ-Sl 


25 

e 


63 65 

97 - 516 - 

7 12 6 6 33 


60 80 90 99 


CvBulatlva Mary Total 33 - - 137 199 671 7*0 038 919 998 1008 1167 - 


trsxr KqumoirT 


OBC 160A-1 76 - - - 25 28 

ALQ-71 5 15 30 **o 92 92 29 21 21 21 21 

j/ AM-51 - 5 62 

QIC 160-8 2 7 15 15 15 20 25 30 30 30 

i/QBC-321 19 . . . ' - 

QIC-335 20 20 20 20 20 20 


1/ Ctsolatlva 08AF Total 81 101 126 166 233 3 >5 3*1 377 913 531 599 589 639 689 719 


a / Intamal Installation 

ft / 2 Half Cyllndara for Mount lft* on Slda of Fusalaca (V116 Waaaal F-1057) 
kJ Loaaaa Rot Included 
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ELECTRONIC WARFARE EQUIPMENT PRESENTLY 
IN SOUTHEAST ASIA 


RECEIVERS^/ 


JAMMERS-^ 


APR- 9 

ALA-12 

APR- 14 

ALR-18 

ALR-20 

ALQ-28 

ALQ-39 

ALQ-53 

ALQ-61 

QRC-315 

BIG LOOK 

BRIGAND 

GAINTIME 

PHYLLIS ANN 


RADAR HOMING & WARNTNrV 

APR-23 
APR- 24 
APR- 2 5 
APR- 26 
APR- 28V 
APR-29 
EB-133 
ER-142 


ALT-6B 
ALT- 13 
ALT- 15 
ALT- 16 
ALT-22 
ALQ-33 
ALQ-41 
ALQ-51 

ALQ-51 (Mod II) 

ALQ-55 

QRC-65 

ALQ-71 

QRC- 160-1 

QRC-160A-1 

QRC-160-2 

QRC-160-4 

QRC- 160 -5 

QRC-279 


MEMSMLES-/ 


ALE- 2 
ALE- 18 
ALE- 24 
QRC -142 


IFF SYSTEMS^ / 

QRC -248 
APX-76 


3/ See Tables 2 through 15 
b/ See Tables 16 through 23 
c/ See Tables 24 through 41 
d/ See Tables 42 through 45 
e/ See Tables 45A and 45B 
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TABLE 2 

TITLE : APR-9 L, S, and X-Band Receiver 


DESCRIPTION : Radar receiver capable of detecting 

signals from 1,000 - 10,750 MHZ* (reference PRONG 
TONG Study, Vol II).. 


availabil: 


QUANTITY: 


TY: Installed, being replaced by ALR-20 

One per aircraft 


ASSOCIATED PLATFORM: B-52D, 


ITT] c cn 
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TITLE : AIi/ALA-12 Airborne Receiver 

£g SCRIPTION : The AN/ALA-12 is a passive direction 

MHZ 0 to 10 S 75 m MHz era rt ng i ?. the fre 9uency range of 550 
”yf, ,5° *1 7 i? HZ * Jt mon itors the UHF, VHF communica- 
L through Z-band radars. Signal analysis/ 

visually Ca ^3earin^ ° f PRF “V »>• ">2^ 

aJcwaCTof > 5° r»f aSUre ! e f may be made with an 
accuracy 01 _ 5 referenced to true azimuth or 

bearing. The AN /APR-9 or AN/APR-1 1 intercenr ft 

are used with the AN/ALA-12 systems. Pt receivera 

availability . ^ ow 

MANTITY : 30 originally ordered, presently the last 

10 are oeing reconditioned for the EC-12IM. 

ASSOCIATE D PLATFORM ; EC-121M 
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TITLE ; APR-14 L-Band Receiver 

DESCRIPTION: Radar receiver capable of detecting 

signals from 30 - 1000 MHZ (reference PRONG TONG 
Study, Volj II)’. / 

AVAILABILITY : Installed 

QUANTITY : 

ASSOCIATED PLATFORM : B-52D, EB-66C 
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TITLE : ALE- 18 


DESCRIPTION: Radar receiver capable of detecting 

tracking signals in the frequency range of 8,500 - 
10,500 MHZ, When matched to the ALT-6B, the system 
provides automatic spot noise jamming of fighter 
tracking radars, & 


AVAILABILITY : Installed 

QUANTITY: Two on each B-52 
One on each B-66 


ASSOCIATED PLATFORM : EB-66C, B-52D, EB-66B 
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TITLE : ALR-20 

DESCRIPTION : A panoramic receiver with a frequency 

range of 50 " 11,000 MHZ. The receiver displays 
simultaneous presentation of the complete frequency 
coverage for immediate placing of jammers upon the 
threats. The simultaneous display permits immediate 
response to frequency changes by ground radars. 

AVAILABILITY : December 1966 

QUANTITY : One for each B-52 

One for each B-66B/C 

ASSOCIATED PLATFORM : B-52D, B-52H, EB-66B/C 
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TITLE: AN/ALQ-28 Airborne Intercept Receiver 

DESCRIPTION : The ALQ -28 is a passive electronic surveil- 

lance receiver useable over the 50 to 10,750 MHZ range. 
The set is a rapid scan double conversion receiver which 
receives AM, FM, CW, and pulse signals. Displays permit 
manual analysis to determine frequency, amplitude, modu- 
lation, scan rate, PW, PRF, and relative or true bearing. 
Storage of six signals is provided which may be recalled 
by the operator. It has a total of nine bands, of which 
any four may be operated at one time. 

AVAILABILITY : Three Southeast Asia’ 

QUANTITY : Nine 

ASSOCIATED PLATFORM : SC-121M 
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TITLE : AN/ALQ-39 

DESCRIPTION : The AN/ALQ-39 is a rotating loop direction 

finder with integral receiver and additional frequency 
scanning receivers covering 1 to 200 MZ in two bands* 

AVAILABILITY: * Three Southeast Asia 


QUANTITY :! Nine 

ASSOCIATED PLATFORM: EC-121M 
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TITLE: AN/ALQ-53 Airborne Intercept System 

DESCRIPTION : The AN/ALQ-53 is a passive receiver system 

which detects and analyzes signals from 40 to 26,500 MHZ 
in 10 frequency bands any five of which are useable at 
any one time. Signal frequency, modulation, PW, PRF, and 
signal bearing can be measured and recorded. Antenna 
coverage is 360° in azimuth and 0 to 45° below the air- 
craft roll axis. DF accuracy is less than 5° error. 

AVAILABILITY : Available now 

QUANTITY : 12 sets 

ASSOCIATED PLATFORM : EA-6A 
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TITLE : ANjALQ-61 Airborne Intercept System 

DESCRIPTION : The AN/ALQ-61 passive receiver system 

detects, analyzes and stores on magnetic tape, frequency, 
PW, relative pulse amplitude, and relative bearing of 
signals received on a first come, first serve, basis over 
a frequency range of .03 to 14.15 GHZ. Read-out of this 
information is conducted in the 101C where passive infor- 
mation is correlated with other multi-sensor information. 
There is no direct read-out provided in the operation of 
the aircraft. 

i 

AVAILABILITY : In combat use in the RA-5C. 

QUANTITY : J 34 in inventory. 

ASSOCIATED PLATFORM : RA-5C 
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TITLE: QRC-315 Microwave receiving System 

DESCRIPTION : A receiving system providing for the 

detection and display of radar signals in P, S, and 
C-bands to optimize employment of countermeasures equip- 
ment aboard the BROWN CRADLE aircraft. 

AVAILABILITY : September 1966 

QUANTITY : 19 

ASSOCIATED PLATFORM : EB- 66 B 
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TITLE : 31 G LOOK; an airborne high gain accurate D/F 

system i 

DESCRIPTION : The utilization of the high gain S-band 

APS -20 antenna for detection of very weak signals, 
particularly those radiating from the dummy load of the 
FAN SONG I radar. Used in conjunction with other D/F 
techniques, the system can accurately detect and locate 
"dummy ‘load" FAN SONG signals at a distance of 100 miles. 

AVAILABILITY : Presently installed, flying in the Vietnam 

theatre. I 

i 

QUANTITY) : Aboard each EC-121M aircraft, present resources 

total seven aircraft by July 1967. 

ASSOCIATED PLATFORM: EC-121M 
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TITLE : BRIGAND; a passive radar detection system 

DESCRIPTION : The system utilizes the principle of 

BiStatic radar; although the concept is not new, its 
application presented a new technique for location of 
enemy emitters. As the enemy radar antenna rotates, 
the intercept equipment is synchronized with the 
antenna rotation rate so that reception occurs at all 
times on the BRIGAND scope except when the enemy 
antenna is pointed directly at the BRIGAND aircraft. 

In effect, the BRIGAND operator receives somewhat the 
same picture as the enemy radar operator. Distortion 
is greatest when the main lobe is perpendicular to the 
line of sight from the enemy radar antenna to the 
BRIGAND aircraft. 

AVAILABILITY: Flying in the EC-121M aircraft in the 

Vietnam theatre. 

QUANTITY : Seven aircraft by July 1967 

ASSOCIATED PLATFORM : 0C-121M 
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TITLE: GAINTIME Airborne, Air-to-Air Interrogator 

DE SCRIPTION : GAINTIME is an airborne air-to-air IFF 

capable of interrogating MK X IFF signals 

nexib?f?^hf f® fed through a ^ brid duplexer f nd a 
1 lexible [ cable to a snecial lnn-n antonn — 3 

the feed 


n r r r — t, 1 * 6 " * u J ruiia a up lexer and a 

K S 5 e ?nn 1 o l00p anten *a mounted near 
of the X-band APQ-72 antenna. 


AVAILABILITY; Now 8 February 1967 

siffij i 3 l s sayr**"" • 

*» “i «• ■-=-« ln 
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TITLE : 

(ARDF) 


PHYLLIS ANN - Airborne Radio Direction Finding 


DESCRIPTION : An Airborne System configured with ARDF 

g?«52Sf: 

Sgft"; Co ™F uter ! Compass, and Loran C/D provides a 
360 degree direction finding caoabilitv with an am-iffnw 
° f 580 - 


AVAILABILITY : Deployed to South Vietnam 

OUANTTTV : 53 

ASSOCIATED PLATFORM ; EC-47 
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TITLE ; AN/ APR 23; sn Airborne Radar Homing Device 

DESCRIPTION : A device which provides audio and visual 

presentation to the pilot for threat electronic emitter 
signals in the C, S, and X-bana. C-band - 4900-5900 MHZ; 
S-band - 2700-3600 MHZ; X-band - 8500-10,250 MHZ. 

AVAILABILITY ; In combat since mid 1965 in A-4 aircraft 

QUANTI TY : 150 purchased 

ASSOCIATED PLATFORM: A-4 
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TABLE 17 


TITLE : AN /APR 24; 

Receiver 


an Airborne nadar Homing & Warning 


. DESCRIPTION : A radar homing and warning receiver 

the V following U frequ3ncies^ presentation t0 the pilot in 


C-band: 4900 - 5900 MHZ 

S-band: 2700 - 36OO MHZ 

X-band: 8500 - 10,250 MHZ 

A VAILABILITY : In combat since mid 1965 

QUAN TI 7X ‘ 50 purchased 

ASSOCIATED PLATFORM : F -4 aircraft 
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TITLE : APR- 2 5 RHAW 

DESCRIPTION : Radar Homing and Warning Receiver capable 

of 360 degree detection, identification and display of 
preselected radar threats and their relative position. 
System operates in the S, C, and X-band portion of the 
spectrum land incorporates a heads-up display to the pilot 
of selected threat for homing. 

AVAILABIlll TY ; Installed: 55 in RF-4C, 48 In RF-101, 

256 in F-J105, and 1 each in F-100, F-104, and EB-66B. 
Installation started in other aircraft. 


QUANTITY : 


131 t 


ASSOCIATED PLATFORM : F-4C , RF-4C , F-100, RF-101, F-105, 

F-104, EB-66B , EB-66C, and B-52D. 
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TITLE: APR-26 Missile Launch Detector 

DESCRIPTION : ^L-band receiver to indicate the launch of 
the SA-2 GUIDE LINE missile. Provides audio and visual 
display in addition to identifying specific direction 
from which site intending to or actually engaged in 
launching missiles. 

AVAILABILITY : Installed: 55 on RF-4C, 48 on RF-101, 

256 on F-105, other aircraft being equipped. 

QUANTITY : 130/per month production. 

ASSOCIATED, PLATFORM : EB-66B, EB-66C, 3-52D, F-4C, RF-4C 

F-100, RF-101, F-105, F-104, and WILD WEASEL III 
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TABLE 20 


TITLE : AN /APR 28V; Airborne Radar Homing & Warning 

Receiver 

DESCRIPTION : Provides aural and visual presentation to 

the pilot for threat emitters in the following frequencies: 


S-band: 
C-band: 
X-band: 
L-band : 
P band: 


2.7 - 
4.9 - 
8.5 - 

600 - 
70 - 


3.6 GHZ 
5.9 GHZ 
100 GHZ 
1200 MHZ 
140 MHZ 


AVAILABILITY : In combat since mid 1965 

QUANTITY : 50 purchased 

I 

ASSOCIATED PLATFORM: A-4 
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TABLE 21 


SIILfis AN/APR-29; Airborne Radar Homing <& Warning 
Receiver ° 

DESCRIPTION : Homing and audio presentation to the 

pilot are made for threats in the following frequen- 
cies : 

C-band: 4900 - 5900 MHZ 

S-bana: 2700 - 3600 MHZ 

X-band: 8 500 - 10,250 MHZ 

AVAILA BILITY : In combat since mid 1965 

QUANTITY : 50 purchased 

ASSOCIATED PLATFORM : RF-8 
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TABLE 22 



TITLE : ER-133 Panoramic Receiver 

DESCRIPTION : High sensitivity tuned RF receiver which 

simultaneously displays, to WILD WEASEL EWO, all radar 
signals within 2.0 - 4.0 MHZ. Push button operation 
permits 360 degree long-range surveillance and/or 
automatic homing of EW, HF, GCI, AAA, and SAM radars 
within S-band. 

AVAILABILITY : Deployed Southeast Asia (1 5 ) 

I 

QUANTITY : 55 

ASSOCIATED PLATFORM : WILD WEASEL F-105F 
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TITL£ : £R-li+2 Panoramic Receiver 

'^ / "%tS? i S u h^^r™rH^ n,lt= 

lone tp « ^S/^Si^^tionn^S- 1 - 
whnZ h ngS lnt ® rce Ption and surveillance in S-band 
while homing of any selectors threat in C-band (or 

(APR-^For APj m i07B? iOn °fri ER-11+ n v , and associated RHAW 

AVAILABILITY : January 1967 

OUAHTTTV ; 53 

iFc^fv^D PUTPnRM ! F_1 °5 F i F-4C/D (WILD WEASEL III, 
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TITLE: ALT-6B 


DESCRIPTION : A spot noise jammer used with the ALR-18 

to counteri X-band airborne radars. 


AVAILABILITY : Installed. Is rapidly being replaced 

by ALT-22,| except for X-band version which will remain 
as part ofi ALR-18/ALT-6B equipment on B-66 and B-52. 


QUANTITY : | 

ASSOCIATED PLATFORM : B-52, B-66 
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TITLE : ALT- 13 


DESCRIP1I0N : A variable bandwidth barrage noise jammer 

usea against EW/GCI ana AAA/SA-2 radars in the C and 
S-bands. Two ALT-13s are required to cover both 
frequency bands. 


AVAILABILITY : Installed 


.QUANTITY: Six on each B-52 

Eight on each 3-66B (BROWN CRADLL) 
Five on each RB-66C 

ASSOCIATED PLATFORM : 3-52D, EB-66B 
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TITLE : ALT - 15 (Low and High) 

I 

DESCRIPTION : A barrage noise jammer used against 

surveillance radars and communications channels in 
the 50 - 3 l 50 MHZ range for the low band transmitter 
and 130 - 1 350 MHZ frequency range for the high band 
transmitter. 


AVAILABIL 


QUANTITY : 


TY: Installed 


(1 H, 1 L) 

Two on each B-b6 (l H, 1 L; 


Two on each B-J2 
h B-66 

ASSOCIATED PLATFORM : EB-66B, EB-66C, B- 52 D 


I 
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TITLE : ALT-16 

DESCRIPTION : A barrage noise jammer with a frequency 

range of 500 - 1000 MHZ used to counter acquisition 
radars. 

AVAILABILITY : Installed 

QUANTITY : One on each 3-52 

One on each 3-66 

ASSOCIATED PLATFORM : EB-66B, B-52D 



ED~5z 


Table 27 to 
Annex D to 
Appendix E 


L 


L 


L 


r 



TABLE 28 


iE^R 


SECRET 


TITLE: ALT-22 

I 

DESCRIPTION : A swept noise jammer with a frequency 

range of 2500 - 3550 MHZ. Used against S-band SA-2, 
GCI, AAA, acquisition, and fire control radars. 

AVAILABILITY : Installed 

QUANTITY : Two on each B-52 
Two on each B-66 

ASSOCIATED IpLATFORM : EB-66B, B-52D 
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TABLE 29 


-XI-XLE** WALQ -33 Airborne Jammer 

covering^ f^quenc^range^f^O^loO^Z 

AV AILABILITY : In use in Southeast Asia 

2IMIITY: 111 purchased, 54 delivered to rrcw c ^ 
and the US Marines. 7 J-ivered to USN Squadrons 

ASSOCIATE D PLATFORM ; EA-1F 
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TITLE : AN/ALQ-41 Airborne X-band Track Breaker 

DESCRIPTION : The AN/ALQ-41 system provides capa- 

bilities for RGPO, conical scan deception, monopulse 
angular deception and FM-CW speed-gate pull-off. The 
monopulsej angular deception is accomplished by 
continuously shifting the antennas from circular, 
horizontal to vertical polarizations. The range to 
8.0 to 12'. 0 GHZ is covered with one band with a peak 
power output of one to two kw in pulse operation and 
IW output' in CW. 

AVAILABILITY : Currently available 

QUANTITY : Two per aircraft to provide full coverage 

ASSOCIATED PLATFORM : A-3B, RA-3B, EA-3B, A-6A, RA-5C, 

EA-6A, ALQ-31 POD . 
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TABLE 31 


TITLE : AN/ALQ-51 Airborne Track Breaker, MOD I 

DESCRIPTION : The ALQ-51 is a deceptive track breaker 

to counter S-band fire control radars which employ 
pulse ranging, FM-CW wave pulse and conical scan. It 
also is designed to cause proximity fuzes to detonate 
prematurely or be dudded. The Mod I, AN/ALQ-51 set 
performs the following functions: 

Range gate pull-off 
Frequency Translation 
Inverse conical scan deception 
Angular deception 

AVAILABILITY : Installed in the "SHOEHORN" improvement 

program, now being used in combat. 

QUANTITY : 640 sets, all ALQ-51s will be modifed to 

MOD IX series commencing 1 February 1967 at a rate of 
50 /mo 

ASSOCIATED PLATFORM : A-3B, RA- 3B , EA-3B, EKA-3B, 

KA-3B, RA-56, A-6A , EA-6A, ALQ-31 POD, A-4, F-4, F-8, 
RF-4, AN/ALQ -31 POD 
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TABLE 32 
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TITLE : ALQ-51 (MOD II) Deception rtepeater 


DESCRIPTION : Automatic ■ deception repeater against 

ground fiije control radars, track while scan radars, 
and SA -2 missile guidance systems. It functions as a 
track breaker versus conical scan radars in the frequency 
range of two to four GHZ. The MOD II in addition consists 
of multiplexed swept audio. The set performs the 


following 


functions : 


Multiplexed Swept Audio 
Frequency Translation 
Range Gate pull-off 
Inverse conical scan 
Angular deception 


availabil: 


TY : 25. Production rate 50/mo starting 


1 February 1967, with increased production modification 
figures until all ALQ-51s are modified by fall 1967. 


QUANTITY; 


613 MOD I sets to be modified. 


ASSOCIATED PLATFORM : A- 3 B, RA- 3 B, EA- 3 B, A- 6 A, EA- 6 A, 

RA-5C, ALQ-31 POD, F-4, A-4, F- 8 , RF- 8 , RF-4 
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TITLE : AN/ALQ -55 Airborne Jammer 

The ALQ-5J is an airborne jammer for use 
against GCI communications and data links. It operates 
in the 100 to 210 MHZ band and jams both voice and data 
link signals simultaneously. Data link jamming takes 
priority over voice circuit jamming. 

AVAILABILITY : In combat area, but restricted from use. 

QUANTITY : 350 in inventory 

A SSOCIATED PLATFORM r A- 3 B, RA- 3 B, EA- 3 B, EA- 6 A , RA-^C 
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TITLE: ORC-65 Communication Jammer 

1 

DESCRIPTION : A spot noise jammer automatically- program- 

med for operation against radars and communication 
channels in the UHF range (30 - 150 mcs). 

AVAILABILIT Y : Currently installed 

QUANTITY : One per aircraft 

ASSOCIATED! PLATFORM : EB-66B (BROWN CRADLE) 


SE^ET 
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TITLE : ALQ-71 POD Mounted Jammer • 

DESCRIPTION ; Production model of QRC-160A-1 barrage 

n t?lo5o a wl\lnl. nse against SA_2 and AAA in 2930 

AVAILABILITY : Five in December 1966 

.QUANTITY: 28? by October 1967 

ASSOCIATED PLATFORM : RF-4C , F-4C , F-4D, F-IOJ, EB-66 



ET 
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SECRET 


TITLE : QRC- 160-1 POD Mounted Jammer 

DESCRIPTION : Barrage noise jammer for use against the 

SA-2 and AAA threat radars in the 2600 - 3200 MHZ region. 

AVAILABILITY: 64 


QUANTITY : 

ASSOCIATED 


117 by May 1967 

PLATFORM : RF-4C, F-4C, F-4D, F-105, EB-66 
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TABLE 37 


TX TLE : QRC-loOA-1 POD Mounted Jammer 

DESCRIPTION : Modification of the QRC 160-1 barrage 

noise jammer for improved capability against SA-2 and 
AAA to provide sawtooth sweeping of noise jamming. 20 
MHZ wide from 2930 to 3050 MHZ at rate of 120-128 CPS. 

AVAILABILITY : 76 in 1966 

QUANTITY : 129 in May 1967 

ASSOCIATION PLATFORM: RF-4C, F-4C, F-4D, P-105, EB-66 
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TABLE 38 


TITLE : QRCy 160-2 

DESCRIPTION : Designed to automatically spot jam radar 

controlled gun layers or airborne interceptors operating 
in the X-band region ( 8.5 - 10.3 MHZ). The system 
consists ofj three receivers and one transmitter, all 
carried externally in a pod. The receiver sweep searches 
the band until it locates the frequency of the illuminating 
radar. The! active receiver controls the transmitter and 
keeps it lo'cked on the frequency of the victim radar. 

The receiver has a constant look through capability so 
that the transmitter will continue to track should the 
radar change frequency. 

I 

AVAILABILITY : 28 available for Southeast Asia 

QUANTITY : 1333 of ALQ-72 (production version) December 

1966 through April 1968 

ASSOCIATED 1 PLATFORM : F-101, F-100, F-104-, F-105 



sec/et 


TABLE 39 


QRC-160-4 ECM Pod, Jammer 

©SSSi.uiS, - ;s Impivi-iSsI, 1 ” r d 
ssr oatio “ c,, “" ais *» «■« « -*io5 ss-g-^ 


AVAILABILITY- 24 in PACAF 
QUANTITY - 24 

associate d platform - f-ioo, F -105 


SEpftET 
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| TABLE 40* 

i 

TITLE : QRC 160-5 ECM Pod, Jammer 

DESCRIPTION :. A pod containing a modulated noise jammer 
providing a 30 MHZ band of noise tunable from 550 MHZ 
to 950 MHZ for use against acquisition radar such as FLAT 
FACE. | 

AVAILABILITY : 24 in PACAF 

QUANTITY : 24 


ASSOCIATED PLATFORM: 


F-100, F-105 


SECRET 
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TABLE 41 


TITLE: QRC-279 


TrnH RIPTIC>W : A bar raee noise 

2500 - 3300 MHZ region. 


jammer operating in the 


AVAILABILITY: Installed 

QUANTITY : Five 

ASSOCIATE D PLATFORM : EB-66C 
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TABLE 42 


SECRET 


TITLE: 


AN/ALE-2 Airborne Chaff Dispenser 


DESCRIPTION : An external store chaff dispenser used 

on subsonic aircraft. The dispenser consists of an 
intervo lometer, stripper, control box and case. It 
holds 192 units of RR-39/AL or RR-44-/AL chaff amounting 
to a total chaff load of 192 pounds. Operation is as 
follow's : 


a. Continuous - 2.5, 10, 20, 40, or 80 tape ft/min 

b. Bursts - 4 to 6 units at 5, 10, 15, or 20 
second intervals 

c. Random rate 


AVAILABILITY : Now 

QUANTITY : 60 Received from USAF, to be installed two 

for each EKA-3B. 

ASSOCIATED PLATFORM : EKA-3B 

i 
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TITLE: AN/ALE-18 Airborne Chaff Dispenser 

direct from the warning receiver Thp tntoi i j .» «i 
units which may be all chaff Hi ir n a !f load is 24 

ifhHf 1 ?? L here ° f - E S«iin a rate is'lTpIckLeHsec 

loaded 8 P0UndS ° f RH_107 A/G chaff ^en fully 

AV AILABILITY : In combat in EA-6A and A-6A 

QUANTITY: One per aircraft 

ASSOCIATED PLATFORM : EA-6A, A-6A 
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IITLE: AN/ALS-24 Airborne Chaff Dispenser 

DESCRIPTION: The AN/ALE-24 Airborne Chaff Dispenser 

pod mounted with each pod containing four tubes each 
i-ube carrying 15 - 30 IR flares or 15 to 32 chaff 
packages. The equipment functions in three mods of 
operation: ourst, continuous, or DOC-SOD. DOC and SOL 

merely refer to the site of the chaff package to be 
dispersed. The DOC package is 2x3x5" and the SUD 
pac age is 1x3x5 . The Dasic unit can be modified bv 
reducing the number of tubes/units. ' * 

AVAILA.RTT.TTV: - 


QUANTITY: 

ASSOCIATE D PLATFORM : EA- 6 A pod 
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TITLE ; QRC-142 

I 

DESCRIPTION : A folding fin air rocket for transporting 

and disbursing chaff along a trajectory ahead and below 
the dispensing aircraft. Chaff is cut to cover X f C f 
and S-bands with each bundle having an echo area of 
1000 square feet. This is the QRC version of the ADR-8 
countermeasures rocket. 

AVAILABILITY: Installed 


QUANTITY : 10,000+ (about 40 per a/c) 

I 

ASSOCIATED PLATFORM ; B-52 
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TITLE: QRC-248 IFF Interrogator 

DESCRIPTION : An Iff interrogator inteerated with 

ground or airborne surveillance raaars"to obtain* 
a ^response, at will, from Soviet-built SRO-2 IFF 
transponders. The system permits positive identi- 
ficatton of hostile aircraft within a distance o** 
100-250nm. 

AVAILABILITY : In Southeast Asia in April 1967 

(airborne). To be installed at Monkey Mountain 
by June 19^7 . Installed in Southern Tip Operation 
Ground Radar (Florida). 

QUANTITY : Axr borne systems for support of SEA - 20. 

*our systems for support of ADC Southern Tip 
Operation Radars in Florida (FPS-20). 

ASSOCIATED PLATFORM: EC-121 (D/Q) (BIG EYE), FPS-20 
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TABLE 453 


TI TIE : AN/APX-76 AIRBORNE IFF Interrogator System £/ 

DESCRIPTION : Modification to provide air-to-air secure 

°£ aircraft with either present IFF Mark X 
ISIF; or AIMS, Mk XII, transponders. Gives a positive 
unambiguous display correlation of IFF with radar 
targets. Minimal size and weight makes it practical 
for interceptor and tactical aircraft. 

AVAILABILITY: Eleven Navy F-4Bs on the 'U5S KITTY HAWK* 

one USAF F-4C and F-4D conducting tests at Nellis AFB ’ 
Production calls for 10 in FY 68 and the following 
schedule in FY 69: June (20), August (30), September 

’ October ( ^) and December (50) and 50 per month 
thereafter until the following aircraft numbers are 
equipped (shown under QUANTITY): 


QUANTITY : F-4B - - 200a/c 

F-4C - - 99a/c 

F-4D - - 7 7a/c 


F-4E - - 174 a/c 
F-4J - - 258 a/c 
p -3 - - 3 a/c 


ASSOCIATED PLATFORM : See aircraft and quantities 

above. 


a/ Sole source contract with Hazeltine. Follow-on 
system for F-111A/B will be designated the APX-69. 
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ELECTRONIC WARFARE EQUIPMENT 
AVAILABLE BY FY 1968 


SECRET 


a/ c/ 


RECEIVERS 

JAMMERS 

ALR*»23 

ALT -27 

ALRf28 

ALQ-76 

ALR429 

ALQ-81 

ALRUo 

ALQ-89 

ASQL96 

ALQ-92 

QRCp259 

ALQ-100 

QRC-272 

ALQ-1 28 

QRC-300 

QRC- 160-8 

QRC-317 

QRC-301 

QRC-334 

QRC -3 1 4 

QRC-338 

eel's 

TEASER I & II 

1. b/ 

RADAR HOMING & WARNING 

QRC-321 
QRC -328 
QRC-335 

expendables' 


i 


! 


AAS-17 

ALR-21 

APR-30 

APR-32 

APS-107B 


XADR-8A 

ALE-29 

QRC-297 


a/ See Tables M-6 through 58 . 
b/ See Tables 59 through 63. 
c/ See Tables 64 through 76. 
d/ See Tables 77 through 79. 


1 

1 

i 
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TABLE 46 


TITLE; ALR-23 MLD Receiver 

DESCRIPTION : A missile launch detector installed 

designea to detect the R radiation of a missile launch 
The system usesan azimuth scanning receiver rather 
than operating in a fixed-field like the ALR-21 . 

AVAIL ABILITY : Prototype 

QUANTITY: 


ASSOCIATED PLATFORM ; 
being studied. 


FB- 111 , retrofit to B-52 G/H 



ED-6a 


Table 46 to 
Annex D to 
Appendix E 




TABLE 47 


sEcpkr | 


TITLE: AN/ALR 28, a D/F/Pano ramie Receiver 

I 

DESCRIPTION : This equipment provides signal activity 

monitoring in X-band from 8 to 10 GHZ with continuous 
direction finding capability. A sector scan and a 
narrow band tuning element allow for signal Iden- 
tification and D/F bearing determination of individual 
signals; It provides visual and audio warning of con- 
tinuous tracking signals from Airborne Intercept radars. 
Antenna coverage is 360° in azimuth. 

AVAILABILITY : Two each month commencing in June, to a 
total of 30, with 18 operational. 

QUANTITY : 30 total 

I 

ASSOCIATED PLATFORM : EKA-3B 
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TITLE: 


AN/ALR-29; Jammer Control Receiver 


^eiver^cep^tLrn^ AN/ALR-30 

L and C-bands. The L-ba£T 11 diSdSFiSto 

tal b b r s s “ A d fL e t c s 'v“p d in T^ 

all ten incremental (L L “ bid/ eC ! iVer ^splays 
is provided for each band l anf'r 5 ’ t A manual receiver 
features and D/F are identical to ihe thr ° Ugh 

fo A a L total T If 30 dr wtth r ?8 U ^etationat y in 7 iht W ?l^t. m ° nth 


QUANTITY: Maximum of 30 

ASSOCIATE D PLATFORM ; EKA-3B 
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SECRET 
y ~ — 


TITLE: 


AN/ ALB-30 ; Jammer Control Receiver 


i 

A fast sweep panoramic display receiver 
capable of displaying all signals from 2. 5-3.4 GHZ or 
any 100 MHZ portion of this band. Two manually tuned 
receivers are used to select the signals to be jammed. 
The ALR-30 provides jammer look through capability for 
monitoring effectiveness. It has an omni antenna and 
a separate D/F antenna to provide signal bearing. 
Coincident data from the AN/APR-32 is fed into the 
ALR-30 for S-band signal identification. 

AVAILA BILITY : Two each month commencing in May 1967, 

to a total of 30, 18 operational. 

QUANTITY ; 30 Total 

ASSOClllTED PLATFORM: EKA-3B 


.IS 
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TABLE 50 


ASQ-96 


s5Sor^: lT ^ u ^^^5gjg». dleital 

,«us <*«.- 

~tic.U 7 resolved eAd Jg- 

■AVAILABTT.TTV- August 1967 

jB ' AJITITX : ° ne (DDME approval for nine additional). 

ASSOCIATE D PLATFORM ; EB-66C 
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TITLE : QRC-259 30 MHZ - 40,000 MHZ Receiver 

DESCRIPTION : A receiver for the RC-135C to cover the 

frequency) range of 30 MHZ to 18,000 MHZ. It is a 
superheterodyne, digitally tuned, receiver. 

AVAILABILITY : Three prototypes on contract approximately 

March 1967, available for flight approximately one year 
from date of contract. 

QUANTITY : No production approved. 

ASSOCIATED PLATFORM : SAC, RC-135s 

| USAFSS, ACRP (C-130 & RC-13?s) 
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TITLE : QRC-272 

DESCRIPTION : The QRC-272 is a small (10‘ x 97") 

P ° d mounted radar identification’and^' 
bise the n 0 Rc n 27 ? 6 vfT r 1 St ®I?' * Using an established data 

SSL 2S “'KoStdrSS 7 p"- 

1*3 K*£?\ 

MATLABILITY : Prototype January 1967 
QUANTITY : NA 

ASSOCIATED PT.aTPnPM- F . 100; f-IOJj F-4C/RF-4C- 
RF-101 ; F-111 ’ 
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TABLE 53 


TITLE : QRCj-300 Mobile ELINT Van 

DESCRIPTION : A Mobile ELINT Data Reduction System to 
automatically digitize, sort and analyze radar inter- 
cept data contained on magnetic tape. 

AVAILABILITY : An operational orototype is scheduled 

for delivery to SAC in February 1967 

QUANTITY : one prototype only 

ASSOCIATED IpLATFORM : In support of U-2 and other 
special collection platforms. 
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TABLE 54 


TITLE : QRC-317 

D gS c RI pTI 0W : An airborne receiver to indicate when 

thl s or r c f banri Vt l he c ? nter line of the main beam of 
i =,LL°5 c - band .SA-2 guidance radar. A SA-2 missile 
launch warning is also included. The over-all nu^e 

to thl Dilot“of%^° provide audi ° and visual display 

1° „ofi Plt f the Presence of an SA-2 guidance sicn-l 
Mttlng positive .v.siv.Z,™. !£T 


AVAIL ABILITY : Possibly 196 7 


QUANTITY : 10 

ASSOCIATED PT.ATYO PM » 
S-t>2, C-121 


F- 105 , F-4C, F-4D, F-4B, EB-66 
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TABLE 



TITLE : QRC-SS 1 * Compass Strike 

DESCRIPTION: Time of arrival (TO A) strike system to 

provide| target location (900*) of SAM radars regard- 
less of | emission time. Location and identification is 
accomplished by inverse Loran technique, comparative 
time of arrival of an emitter pulse at each aircraft 
within |a three aircraft triad. Range to go and MAG 
heading to target are displayed to pilot. 

AVAILABILITY : November 1967 


Three 


ASSOCIATED PLATFORM: F-4D 




TABLE 56 


T ITLE: QRC -338 Passive Ranging 


DESCRIPTION : Development of a passive ranging capa- 
bility to oe incorporated into the APR-25. * P 


AVAILA BILITY: Development in 1 967 
QUANTITY : Unknown 


ASSOCIATED PLATFORM : 
with APR-25. 


WILD WEASEL and aircraft configured 
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SECRET 


TITLE : EELS - Electronic Emitter Location System 

DESCRIPTION : EELS is a system of locating ground based 
electronic pulse emitters with airborne receivers to 
provide exact positions of these emitters in an easily 
assimilated form for immediate use by attack aircraft. 
Radio ranging techniques are used to synchronize coop- 
eration units. Time of receipt of electronic emitter 
signal is converted to bearing and distance utilizing 
trilateijalization techniques. Following modes of opera- 
tion possible: 

MODE I: Four aircraft, airborne master stations 

relatively located. 

MODE I-A: Four aircraft, airborne master stations 

geographically located by navigation system such as 
OMEGA or LORAN. 

i 

MODE II: Three or four aircraft and a surface 

master station geographically oriented. 

AVAILABILITY : Nov in development, fleet introduction 

November 1968 

QUANTITY: None 

ASSOCIATED PLATFORM : E-2A, A-6 or other strike escort 

aircraft. 
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TABLE 58 


±i±±£: TEASER I and II 

ox interrogating Mia D °CROSS n Dp rr0 f a QBn n ^ SyStem ca Pa*>le 
Mooted in S US 

the present IFF interroeatorc ft ’ 11 ext ends 

gets. Primary different betv“n TEASER S r Un ^°^ tar - 
is range caDabilitv cn if*ASER I and TEASER II 

for TEASER II. y * ^ miles for TEASER I, 200 miles 


AVAILABILITY: In Development 

QUANTITY ? 

ASSOCIATED PLATFOPM* p_8, F-4, F-10? 
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TABLE 59 



TITLE : AN/AAS-17 Infrared Warning Receiver 

DESCRIPTION: The AN/AAS-17 consists of four aft- 

looking infrared sensors with a fixed field of view 
100° x 100° for IR detection of missile firings. Two 
sensors are mounted in each of the wing tip Pods on 
Tactical 'Fighter Aircraft. 

AVAILABILITY: One flight test model 


QUANTITY : 


Fleet buy not yet authorized, 


undetermined. 

I 

ASSOCIATED PLATFORM : F-105D, F-105F 


quantity 


I 


T 


:<?^e 
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TABLE 60 


T ITLE : AN/ALR-21 Infrared Warning Receiver & Missile 

Launch Detector 


DESCRIPTION: The ALR-21 consists of six APT-lookine 

infrared sensors with a fixed field of view for 
detection of AAM launchings. 


AVAILABILITY : Flight testing February 1967. 

QUANTITY: Production not approved. 

ASSOCIATED PLATFORM : B-52G/H; B-66 


SEqmrr 
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TABLE 61 



TITLE : AN/APR 30 Radar Warning and Homing Receiver 

DESCRIPTION: Homing and audio presentation to the 

pilot for threats in the following frequencies: 

S-band C-band X-band 

Homing 2.5 - 3-6 GHZ 4.9 - 5-9 GHZ 8.5 - I- '- 0*KZ 

Warning 2.0 - 4.0 GHZ 4.0 - 8.0 GHZ 8.0 - 11. C GHZ 

AVAILABILITY : Prototype being tested as of February 1967. 

Production commences upon Navy acceptance. 

QUANTITY: Production rates 10 per week commencing June 

1967. 

ASSOCIATED PLATFORM: Navy F-4B 
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TABLE 62 


TITLE : AN/APR-32 SAM Warning Receiver 

DESCRIPTION : A sweep lock automatic receiver for 

determining the presence of SA-2 command guidance link 
signals for missile status and warning purposes. 
Indicator lights show the presence of signals and 
missile launch status. A coincidence signal is sent 
to the AN/ALR-30 for rapid identification and D/F of 
the tracking signal. 

AVAILABILITY : Two per month, commencing June 1967, to a 

total of 30; 18 operational. 

QUANTITY : 36 maximum. 

ASSOCIATED PLATFORM : EKA-3B 
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TITLE : APS-107B RKAW Receiver 


DESCRIPTION : A Radar Homing and Warning system which 

provides 3 600 "warning and" relative 'bearing or 
threat radars in the S, C and X-bands. The system 
also indicates the GUIDE LINE missile launch. 


AVAILABILITY : September 1967. 


QUANTITY: 


737. 


ASSOCIATED PLATFORM: F-4D and WILD WEASEL 
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TITLE : AN/ ALT-27 Airborne Noise Jammer 

DESCRIPTION: A high power, noise modulated, Backward 

Wave oscillator jammer featuring plug-in oscillator 
modules to cover the frequency range of 350 MHZ to 11 
GHZ in 11 bands. It has automatic frequency control 
to hold its set frequency within half of its spot band 
width, allowing more power to be transmitted over a 
narrow band without drifting. It can be gated on and 
off in micro-seconds for receiver look through. A 
steerable antenna increases its effectiveness and is 
controlled with the DAC-723971* Directional Antenna 
Control. 

AVAILABILITY: Two per month commencing March 1967? total 

for 30 aircraft with 18 operational; two AN/ ALT 27s per 
aircraft. 

QUANTITY : 60 installed in the 30 EKA3Bs. 

ASSOCIATED PLATFORM : EKA 3B 
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TABLE 65 


TITLE ; AN/ALQ-76 Airborne Jammer System 

DESCRIPTION : The ALQ-76 is a Pod mounted airborne jammer 

system operating in the .7 to 11 GHZ band remotely 
controlled and capable of carrying any four of nine inter- 
changeable jammers. The following table lists the 
frequency coverage of each band: 


Sub band 


1.0 GHZ 
1.4 GHZ 
1.85 GHZ 

2.55 GHZ 

3.55 GHZ 


2.7 - 3-3 GHZ 
3-5 - 4.85 GHZ 

4.8 - 6.55 GHZ 

6.5 - 8.55 GHZ 

8.5 -11.0 GHZ 


•AVAILABILITY: In development. 

I 

QUANTITY : Four . 

i 

ASSOCIATED PLATFORM: EA-6A and others 


SECRET 
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TITLE : AN/ALQ-81 Airborne Track Breaker 


DESCRIPTION : The AN/ALQ-81 is a Pod mounted version of 

the ALQ-100 remotely controlled from the aircraft and 
powered by an air turbine motor internally mounted in 
the Pod. Operating frequencies are 1.8 - 8.0 GHZ for 
pulse radars and 4.0 - 8.0 GHZ for CW radars. 

AVAILABILITY : Production commenced in March 1967, 

QUANTITY : 140 have been ordered, by July 1967 a total 

of 63 will be delivered. 

ASSOCIATED PLATFORM : A-l and others. 


SEC] 
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TITLE : AN/ALQ-89 Airborne VHF Jammer 

DESCRIPTION : An exact duplicate of the AN/ALQ 92 except 

that the | power unit will be the smaller power unit now 
in the AN/ALQ 55 * This is an interim measure to be 
employed| until the AN/ALQ 92 is set into production. 

AVAILABILITY : The first five EKA-3B will contain the 

equipment, later to be retrofitted with the ALQ 92. 

QUANTITY : Very limited production. 

I 

ASSOCIATED PLATFORM : EKA 3B 
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TITLE : AN/ALQ-92 Receiver Jammer 

DESCRIPTION : This equipment jams from 60-165 MHZ for 

radar, and 100-165 MHZ for communications. It is 
basically the AN/ALQ-55 system with the automatic 
features removed, displays added, and a larger power 
output provided. The receiving portion contains a 
fast sweep, panoramic display and seven manually tuned 
receivers. The same antennas are used for jamming and 
reception, and the set has look through, variable 
jamming band widths and a power output of 1500 watts. 

AVAILABILITY : Prototype. 

.QUANTITY : Eighteen will be delivered to the fleet, ■ 

spares and support equipment will follow. 

ASSOCIATED PLATFORM : EKA3B Aircraft. 
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TABLE 69 




TITLE : AN/ALQ-100 Airborne DECM Set 

DESCRIPTIO^N : The ALQ-lOO is an internally installed, 

deception [device designed to provide azimuth, elevation, 
and range deception against fire control radars. The 
ALQ-lOO operates in the 1.8 - 8.0 GHZ band for pulse 
radar and |4.0 - 8.0. GHZ band for CW radars. The ALQ-lOO 
will , simultaneously deceive radars in one or more 
frequency | bands or modes of operation. It will also 
prematurely detonate or dud CW proximity fuses in SAM, 
AAM., or AAA projectiles. 

AVAILABILITY : First production March 1967. 

QUANTITY : | Total ordered is over 1000 sets, production 
commences] three per month in March 1967, 34 by July, 

204 by September 1967. 

ASSOCIATED PLATFORM : Navy fighter and attack aircraft. 
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TABLE 70 


TITLE : QRC-128 

. DESCRIPTION : A transponder system designed to provide 

automatic operation against communications and data link 

ln . the 10 ? ” 160 MHZ region. Three systems "will 
be design Approval Tested" and designated AN/ALQ-59. 

AVAILABILITY: April 1967(@ 4/per month). 

QUANTITY : 15 - QRC-128 

■ THREE - ALQ-59s 


ASSOCIATED PLATFORM: 


B -52, EB-66, EC-121 
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TITLE: 


IQRC-160-8 POD Mounted Jammer 

I 

DESCRIPTION : A POD mounted noise jammer which simultaneously 

cover S |and C-band SA-2 radars and S-band AA radars. 

AVAILABILITY : July 196?. 

QUANTITY : 20/month starting July 1967 for total of 180. 

ASSOCIATED PLATFORM : F-105, F-4C & D, F-100, RF-101 
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TITLE ; QRC-301 

DESCRIPTION : A deception repeater, mounted on the side 

of a weapon pylon, for use against S-band AAA and SA-2 
radars. Prototype flight test with WILD WEASEL III 
Aircraft. 

AVAILABILITY : One Prototype. 

QUANTITY : No Production Planned. 

ASSOCIATED PLATFORM : 'WILD WEASEL III (F-105F) (F-105D). 
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TABLE 73 


TITLE: QRC-31^ 

I 

DESCRIPTION: A fuze jammer to predetonate the proximity 

fuze in the SA-2 missile. The Jammer covers a frequency 
range of 3 >'600' - 3^800 MHZ. 

AVAILABILITY : Two Prototypes will complete flight testing 

by April 19&7 • 


QUANTITY : No fleet retrofit plans as yet. 

ASSOCIATED PLATFORM : F-105, F-4C, B-52 
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TITLE : QRC-321 

DESCRIPTION : A dual mode deception jammer to operate 

against AAA and track while scan (TWS) radars operating 
between 2.6 - 5-2 GHZ. The system utilizes multiple 
false targets with one mode and a repeater technique 
in the other mode. The system is housed in two half 
cylinders mounted on the side of the fuselage. 

AVAILABILITY : May 1967. 

.QUANTITY : lb by October 1967. 

ASSOCIATED PLATFORM : F-10?F (WILD WEASEL) 
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TABLE 75 


TITLE : QRC-328 

DESCRIPTION ; Development of an X, C and S-band 
deception jammer for the B-52 and EB-66. Main 
features | are exceptional high power, lateral deception 
techniques including a multiple false target mode. 

AVAILABILITY: Definition phase. 

QUANTITY: Intended for B-52 and B-66 retrofit numbers 

not determined. 

ASSOCIATED PLATFORM : B-52, B-66 
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TABLE 76 



TITLE : QRC-335 (SEED SESAME) 

DESCRIPTION : A deception repeater jammer covering the 

spectrum between 2.6 GHZ - 5*2 GHZ. To be mounted in 
the sparrow well of F-/RF-4C for countering SA-2 and 
AAA radars. 

AVAILABILITY : September 1967 (20 per month). 

QUANTITY : 100 by January 1968. 

ASSOCIATED PLATFORM: F/RF-4C 
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TITLE : XADR-8A CHAFF ROCKET 

DESCRIPTION: XADR-8A is a forward launched folding fin 

air rocket - containing 20 chaff units cut to counter X, 

C and S-band radars. It is a 2.75” rocket designed for 
the ALE-25 POD. The B-52 would have two PODs containing 
12 rockets each. 

AVAILABILITY: March 1967. 


QUANTITY: 


14,000 rockets in production. 


ASSOCIATED PLATFORM: B-52 G/H 
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TABLE 78 


TITLE : AN/ALE-29 Airborne Chaff Dispenser 

DESCRIPTION : A chaff dispenser consisting of 30 tubular 

aluminum discharge tubes brazed together in rows of five. 
Chaff actuation occurs by electrical ignition of 
explosive charges which fire the chaff into the airstream. 
This device can also deploy infrared flares. 

AVAILABILITY ; Entering production March 1967. 

QUANTITY : FY 68: 240 sets; FY 69: 1200 sets. 

ASSOCIATED PLATFORM : A-4, F-4 already configured for set 

installation. 
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TABLE 79 


TITLE ; QRC-297 

DESCRIPTION; An effort to procure disposable jammers 
with a 1,250 - 1,350 MHZ frequency range compatable 
with the RR-72 Chaff package. 

AVAILABILITY: Flight test February 1°6' 7 . 

QUANTITY: j 200 Units. 

ASSOCIATED PLATFORM ; B-52, EB-66, F-4E, F-4B, EB-47, EA.-6A 
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ELECTRONIC WARFARE EQUIPMENT AVAILABLE AFTER FY 1968- 


ATEWS 

QRC-239 

QRC-299 

QRC-29^A 

XADR-7A 

XADR-9 

TRISAT 

EARS 


a7 See Tables 80 through 87 
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TITLE : Advanced Tactical Electronic Warfare System (ATEWS) 

DESCRIPTION: The purpose of the ATEWS will be to provide 

active ancTpassive electronic warfare support to USAF 
tactical I fighter, attack, reconnaissance, airlift, and 
friendly I ground and naval forces. The ATEWS will provide 
the following capabilities: 

1. Airframe: 

a. A Mach number sufficient to escort and 
penejtrate with combat forces. 

b. A minimum range of 2000nm at an optimum 
cruibe altitude of 35*000 feet. 

c. Air refuelable. 

d. Short field operation (5000ft runway at field 
elevation of 5000 ft). 

e. World-wide deployment on short notice. 

2. Electronic Warfare System : 

a. Electronic jammers able to simultaneously 
counter at least four threat radars in the same 
frequency band and screen the strike force at a 
distance of 30nm from the enemy radars. Frequency 
coverage of all threat radars is desired. 

I b. A passive electronic warfare system to deter- 
mine type and location of threat radars for selective 
and effective use of directional active systems. 

c. Expendable countermeasures (Chaff, chaff/flare 
rockets) to counter immediate threats. 

The primary users of the ATEWS will be TAC, USAFE, 
and PACAF. 

AVAILABILITY : Contract definition - FY 1967 

Prototype development - FY 1968 

Initial operational capability - CIRCA 1972 
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QUANTITY : Unknown 

ASSOCIATED PLATFORM : Unknown 
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TABLE 81 


qrc-239 


DESCRIPTION : Investigation of techniques (other than 

receiver-jflare combinations) capable of defending 
aircraft [against infrared guided missiles. Exploratory 
developed projects under supervision of the Air Force 
Avionic laboratory. 


AVAILABILITY- : NA 


QUANTITY: NA 


ASSOCIATED PLATFORM: Study 
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TITLE : QRC-299 

DESCRIPTION: Deception equipment designed to saturate 

the AGC of AI radars and missile seekers in the X-band. 

AVAILABILITY: One 

QUANTITY : One 

ASSOCIATED PLATFORM : KC-135 used as test bed* 
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TABLE 83 


TITLE : QEC-294A (Coronet Solo-Broadcast Jamming System) 

DESCRIPTION : Airborne system to jam or disrupt multiple 

frequency [commercial television and radio broadcast 
stations operated by hostile forces. 


equipment 
data link 
350 MCS. 


Countermeasure 
will perform against LF, MF, HF , VHF , UHF , 
and TV stations operating between five KC and 


AVAILABILITY: January 1968 . 


QUANTITY : 


Four, 


ASSOCIATED PLATFORM: C-121-C 
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TITLE: XADR-7A Radar Cross-Section Simulator 

DESCRIPTION: The XADR-7A is a 2.75" forward launched 

rocket decoy which simulates the radar cross-section 
and speed of a B-52. The decoy rockets are designed 
to operate at altitudes of 10,000 to 40,000 feet for 
l^ ose of satur ating the fire control radars of 
SAM system. The system will consist of two 
PODS each with eight rockets. 

AVAILABILITY : 1 970 . 

.QUANTITY: No funding approved for production. 

ASSOCIATED PLATFORM : B-52 G/H 
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TITLE: Target Recognition 

Analysis Technique (TRISAT) 


Through Integrated 


Spectral 


DESCRIPTION: The radar returns from a maximum of 10 

selected airborne targets are fed into a computer. 
Since each return from a target aircraft is unique 
57 the return signals are sorted and compared 

digitally with other actual signals stored in the 
computer. Display techniques are used to provide 
identification. 


AVAIL ABILITY : In development. 

QUANTITY : None. 

ASSOCIATED PL ATFORM : Interceptor aircraft. 
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TITLE : Electromagnetic and Aircraft Radiation System (EARS) 

DESCRIPTION : An airborne system consisting of a computer 

which receives incoming radar signals from an airborne 
target, and compares this signal with stored information 
in the computer. Since each return from a target air- 
craft model is unique, the digital comparison can be 
used for target .identification. A maximum of four 
identifications presentations to the pilot will be 
available L 

AVAILABILITY: In development. 


QUANTITY : 


None. 


ASSOCIATED PLATFORM: Interceptor aircraft. 
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ANNEX E'-TO APPENDIX E 



ygRETT 


ENEMY ELECTRONIC COUNTER COUNTERMEASURES 
( ECCM ) SUMMATION 




(S) The Joint Chiefs of Staff, in a message 
MJCS 405-66, dated 29 December 1966, directed the 
Services to submit studies to the Joint Chiefs of Staff 
regarding possible improvements which could be made 
(or anticipated) in the SA-2 system to offset or 
neutralize US IRON HAND missions or other ECCM tech- 
niques which could be employed by the North Vietnamese 
to improve their Air Defense System. The Services 
responded with detailed reports. 

£„£! v i ew of these reports has been made by 
the NIGHT SONG Study Group. By necessity only a small 
amount of material could be extracted; for purposes of 
brevity, technical details in depth have not been 
included. 
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APPENDIX F *"* 
CURRENT TACTICS 


1 . (S) Since the beginning of air operations over North 
Vietnam, US air tactics have been characterized by their 
changing nature. Existing tactics have been modified and 
new tactics developed to achieve the objective of maximum 
strike effectiveness with minimum costs, in terms of air- 
craft/aircrew attrition, in the face of continually 
improving enemy air defense capability. 

a. Where existing tactics resulted in relatively 
high aircraft attrition rates, changes were made in 
penetration altitudes, evasive maneuvers, delivery 
tactics, weaponeering, and/or equipment. 

b. Losses of aircraft to enemy light AAA and auto- 
matic weapons, required raising the minimum operating 
altitudes and limited the number of passes on the 
target. 

c. As the MIG threat increased, MIG CAP and escort 
of strike forces became necessary. 

d. Introduction of the surface-to-air missile (SA-2) 
dictated the installation of radar homing and warning 
(RHAW) equipment in all strike aircraft for SA-2 
warning, the organization of IRON HAND operations to 
attack SA-2 sites, and the restriction of operation - 
within SA-2 defended areas to VFR conditions. With 
the introduction of active electronics countermeasures 

( ECM ) , operating altitudes within SA-2' areas were raised. 

e. Other changes in tactics have been made by the 
introduction of the A-6A and MSQ-77 for night and 
inclement weather operations. 

f. Generally, tactics of US tactical air forces are 
similar and there are few significant differences in 
the basic -tactical concepts of the units of the 7th FLT 
and the 7th AF . Most of these are brought about by 
differences in base location or equipment capabilities. 



F-1 


Appendix F 




L_ I_. 


L. 


L 


k. 


r 




2. (S)The primary consideration in^the determination 
of our air [tactics generally has been the continuing 
evolution of enemy air defenses. However, there have teen 
other factors that have been important considerations in 
shaping over-all tactical operations. These factors are: 

a. Capabilities of US Tactical and lupnort Forces . 

With the exception of shortcomings in the night and 
all-weatiher area, our tactical aircraft and crews have 
been capable of completing assigned tasks. The gradual 
build-up of forces, though not the only degrading factor, 
prevented the use of sufficient mass to overwhelm enemy 
air defenses at the outset coincidentally with destruc- 
tion of | assigned targets. Capabilities such as aircraft 
speed, maneuverability, range, munitions load, and 
installed navigation equipment are important factors in 
determining tactics. 

b. Constraints . Geographical limitations to the 
operating area created by the buffer zone and restricted 
areas limit the territory available for entry and exit 
of strike * forces and orbit areas available to ECM and 
ELINT supporting forces. Targeting restraints on enemy 
airfields directly affect the numbers of escort (CAP') 
aircrafjt required. If the enemy airfields were destroyed, 
the remaining aircraft would be forced to operate from 
Chinese| bases. This would decrease the time they could 
remain on defensive CAP, degrade their command and 
control] capability and increase their reaction time. 

The over-all . degradation to the interceptors force would 
enhancej our MIG CAP operations. 

c. Electronic Countermeasure . In the past, the 
scheduling of strike forces into heavily defended areas 
has been dictated, to a degree, by the availability of 
ECM support aircraft. Recent improvements in ECM 
support capability and the installation of on-board 
defensive ECM equipment for fighter aircraft has 
resulted in better protection for the strike forces 
and more flexibility in mission planning. 


d. Weather . The combination of missile, AAA auto- 
matic weapons and MIG defenses has caused the 
establishment of minimum weather requirements of 10,000 
feet ceiling and five miles visibility in SA-2 defended 
areas over North Vietnam. The limited time daily when 
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these conditions exist makes it necessary to schedule 
a maximum effort for each strike mission rather than 
scheduling smaller strike missions at random periods 
throughout the day. Such conditions add to the degree 
of predictability caused by other factors such as 
refueling tracks and time-over-targets dictated by 
turnaround missions. 

e. Munitions Availability and Effectiveness . Our 
efforts to neutralize the enemy l s air defense system 
have been seriously handicapped because the munitions 
which are most effective in destroying AAA, automatic 
weapons, SA-2 battalions and radars are scarce and 
because we have had difficulty in accurately locating 
the defenses. The density of automatic weapons and 
light AAA existing in most of North Vietnam dictates 
weapons delivery methods which permit release and 
recovery above the effective range of these weapons. 
Operating techniques and the use of electronics counter- 
measures, radar homing and warning, and IRON HAND sup- 
port have allowed the strike force to operate in high 
threat areas with minimal losses from missiles. (See 
Appendix H.) Strike pilots are in agreement that the 
primary strike delivery method must be one that permits 
operating outside the effective range of light AAA and 
automatic weapons. 

3. (S) A general discussion of tactics employed by the 
USN/USAF categorized by mission and as affected by the 
NVN Air Defense System follows: 

a. Lightly Defended Targets Outside Missile Envelope . 
When striking lightly defended targets outside of the 
missile envelope, enroute penetrations are normally at 
best cruise altitude (above 15,000). When over these 
targets, bombing, rocket, and strafing runs are carried 
to low release and firing altitudes (below 4500') to 
improve delivery accuracy. In addition, multiple runs 
can be made to increase probability of target destruc- 
tion. It is to be noted that few such targets remain 
in North Vietnam. 


b. Heavilv Defended Targets Outside Missile Envelope . 
Tactics employed against heavily defended targets are 
more restrictive. Enroute altitudes are above the 
effective r=nge of the light kkk/kV. end v- aeons d*liv*ry 
j ; iv; i primarily to ft e e p diver ( -+C d • - g r e f *0 
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SO degrees) with a release altitude- that permits the 
aircraft! to bottom out above the effective range of 
automatic weapons and 37mm AAA. Normally, only one 
pass is made on heavily defended targets and flak 
suppression is generally used. 

c. Targets Within Missile Envelope . Tactics for 
those" targets which are within tne surface-to-air 
missile (envelope are essentially the same as for 
heavily (defended targets except IKON HAND elements are 
included in the force. Penetration tactics may vary 
among units depending upon terrain and density of 
enroute (defenses. The majority of naval units penetrate 
at 9000 Ifeet or above in order to remain above the 
effective range of automatic weapons and 37mm AAA. USAF 
aircraft equipped with electronic countermeasure devices 
pfenetraie at 6,000-17,000 feet. Low altitude penetra- 
tions ( 100-400 feet) are used for night A-6 and RF-4C 
missions. However, low altitude penetrations require 
very precise planning and execution. Routes are 
planned to . avoid populated areas and AAA concentrations 
ahd are normally flown to take advantage of terrain 
masking | and to evade radar detection. More support 
aircraft are required for strikes penetrating the 
missile | envelope, especially those attacking targets 
located | north of the 20th parallel where MIGCAP is 
required. Normal support requirements include flak 
suppression, electronic warfare, escort, CAP, IRON 
HAND, SAR, and tanker aircraft. 

d. Flak Suppression . In the early months of the war, 
napalm, | 20mm, CBU-2A and rockets were used for flak sup- 
pression. Runs were carried into minimum range and 
altitude .affording the enemy gunner a no-deflection short 
range target. In addition, many targets were so heavily 
defended that the number of aircraft available precluded 
attacking more than a few of the occupied flak sites. 

The mobility of NVN AAA also contributed in reducing 
effectiveness of flak suppression. Because AAA is 
constantly moved from site to site, suppression pilots 
had difficulty and at times were unable to visually 
acquire 1 the occupied sites prior to roll-in. These 
factors' combined to make flak suppression a costly 
venture' in terms of results achieved, and the use of 
flak suppression was reduced to a minimum. With the 
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advent of the C3U-24, proximity fuzed hu ll.p t ana 
proximity fuzed low-drag bombs, employment of flak 
suppression has been resumed. Comments from the field 
reveal that results have been excellent, due primarily 
to the area coverage afforded by these weapon's. 

e. IKON HAM) 

(1) Navy . Current tactics employ two IKON HAND 
plus two SHRIKE (A-4, A-6) aircraft which precede 

or accompany the strike aircraft to the target area. 
Known SAM sites which could pose a threat to the 
striking force, are plotted and studied prior to 
launch. The SHRIKE aircraft utilize the APR- 23/ 
SHRIKE direction finder capability to detect 
radiating FAN SONG radars. The pilot then maneuvers 
into estimated SHRIKE range of the FAN SONG and 
launches his missile. Ordnance employed by IRON HAND 
attack aircraft include bombs and rockets. Currently 
only SAM batteries which threaten specific US opera- 
tions in Route Packages IV and VT are attacked;' 
elsewhere SAM batteries are attacked when located. 

It is thought likely that the enemy has been able to 
identify SHRIKE aircraft to some extent since SA-2 
activity has frequently been reduced when SHRIKE 
aircraft accompany the strike units. 

(2) Air Force . USAF IRON HAND operations are con- 
ducted by WILD WEASEL units composed of two WILD 
WEASEL and two IRON HAND aircraft. The WILD WEASEL, 
two-place F-105F is configured with (APR-25/26) radar 
homing and warning system which provides 3§0 degrees 
automatic detection, identification, and directional 
display of SAM, AAA, and AI emitters. The EWO has 
the capability of selecting and homing on any EW, GCI, 
HF, SAM, or AAA radar in the S and C -bands. The EWO 
can automatically clear the pilots RHAW scope momen- 
tarily of all signals except the selected target 
radar, enabling quick crew orientation. The notifi- 
cation of environment and course directions required 
for homing and/or avoidance are passed to the pilot 

by the EWO, leaving the pilot free to concentrate on 
the major mission of maneuvering to the target. When 
a SAM site is selected for homing, the EWO automati- 
cally transposes that SAM site to the pilot's gun 
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siCht in a display of the actual azimuth/e le vat ion 
of the site. The heads up display assists ^he pilot 
in visual acquisition of the site and precludes any 
further requirement for head in the cockpit. WIIB 
WEASEL aircraft remain at 15,000-17,000 feet altitude 
from the tanker to penetration of the terminal area, 
then descend to 6,000-9*000 ? eet altitude, accelerating 
to approximately 520 kts with a lateral separation of 
1500 feet and 500-1000 feet vertical separation. 

Active jamming (QRC-l60) is initiated upon the first 
display of a SAM missile warning which is a threat to 
the cell formation. As strike aircraft Proceed 
toward the assigned target, the WILD WEASELs commence 
maneuvering for homing on the threat site and SHRIKE 
attack when within the SHRIKE, envelope. 

(3) The North Vietnamese capability to rapidly 
relocate SAM batteries, to effectively camouflage 
both ISAM and other radars, and the employment ol 
radar emission control (EMC0N) techniques (seven to 
ten seconds radiation time) are major problems in 
IRON (HAND operations. SHRIKE performance has been 
degraded as there is currently no method of accurately 
measuring the range to enemy radars. 

f. Anti -MIG Tactics 

(1) US aircraft which operate within the normal 
MIG operating area are provided protection in the 

f oral of MIGCAP, BAR CAP, TARCAP and escort aircraft. 
These counter-air forces consist primarily of the 
USAFl F-4C and the Navy F-4B/F-8 aircraft. The 
fighters are positioned between the known or suspected 
enemy threat and friendly aircraft. 

(2) Tactics utilized for the most part have been 
of the day visual fighter type since the lack of 
positive radar identification of enemy aircraft 
requires visual identification before opening fire. 

The lensuing encounters have resulted in a loss ratio 
of about three MIGs to one friendly aircraft destroyed. 
Although this US/MIG kill ratio has been favorable and 
the iMIGs have only destroyed a relatively small number 
of US aircraft, they have had a considerable impact 

on our mission accomplishment by: 
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(a) Causing friendly ‘-aircraft to abort or 
jettison ordnance prior to reaching target. 

(USAF study shows that 26 percent of strike air- 
craft on five selected strikes were forced to 
jettison ordnance during period September to 
December 1966.) 

(b) Increasing the requirement for support 
and CAP/aircraf t . 

(c) Degrading strike crew effectiveness by 
adding distraction factors to the already com- 
plicated problems of navigation, target acquisi- 
tion, and ordnance delivery. 

g. Armed Reconnaissance 

( 1 ) Approximately 90 percent of the attack sorties 
flown over North Vietnam have been armed reconnais- 
sance missions, however, because of the adverse 
defense environment, very few of these sorties are 
flown in RPVT. As flown by the Air Force, these 
missions generally involve four aircraft during 
daylight and two aircraft at night while those flown 
by the Navy are usually conducted by two aircraft 

at all times. 

(2) Da^r 

(a) Flight altitudes for these missions are 
based on two considerations; the altitude has to 
be high enough to afford an acceptable degree of 
protection against automatic weapons and light 
AAA and the altitude should not be so high as to 
degrade seriously the pilot's visual target 
acquisition capability. This normally results in 
altitudes between 3*000 - 5*000 feet above ground 
level. In addition, aircraft continually maneuver 
smd vary flight altitudes as further defense against 
automatic weapons and AAA. During overcast weather, 
flights remain clear of the base of the overcast 
whenever possible to deny enemy defenses target 
altitude information. 


(b) Throughout the flight, the trailing 
section/aircraft maintains a stepped-up two to 
four miles trail position on the lead section/ 



This permits the trailer(s) to 
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readily position for attack should a target be 
discovered. If the target is located in a 
heavily defended area, single-pass attacks using 
varied run-in headings are employed. If defenses 
are light or nonexistent, multiple passes are 
made to increase probability of target destruc- 
tion. .Ordnance utilized on armed reconnaissance 
mis; s ions include bombs, rockets, and 20mm. 

I 

( 3 ) Night 

| (a) Night armed reconnaissance and strike 
operations against military targets in North 
Vietnam are conducted primarily by A-4, F-4, and 
A -6 aircraft. The A-4 and.F-4 require visual 
acquisition and flare illumination of a target 
for effective attack. The A-6 is an all-weather 
weapons system that has an effective ordnance 
delivery capability without dependence on visual 
reference to the target. 

j (b) Visual night attack operations are con- 
ducted by elements of two aircraft. Visual 
acquisition of targets is difficult at night and 
precise navigation is required. Navigation prob- 
lems of Navy units are alleviated somewhat by 
utilizing radar -equipped E-2As or E-IBs to vector 
strike/reconnaissance aircraft to predetermined 
coast-in-points. Except during clear moonlit 
nights, when visual reference to landmarks is 
possible, overland navigation is conducted 
utilizing the time-heading-airspeed method. USAF 
units utilize MSQ-7T ground radar control and 
inertial NAV or TACAN, where available. 

(c) All ordnance except 3ULLPUP and WALLEYE 
may be utilized at night. Two weapons configura- 
tions of Navy aircraft are used for night 
operations. Some Navy air wings configure each 
aircraft with flares and weapons while other con- 
figure one aircraft in a section with flares and 
the other with weapons. On USAF armed recon- 
naissance aircraft only the lead aircraft is loaded 
with flares. 
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(d) Delivery tactics employed a: night also 
differ. Normally, aircraft attack above the 
flares. However, occasionally where terrain per- 
mits, strike aircraft attack beneath the flares 
utilizing laydown delivery tactics. 

(e) Night "armed reconnaissance flights are 
flown at approximately 3500 AGL at 360-420 knots. 
Trail aircraft fly a three to seven mile trail 
position on the flight leader depending on unit 
doctrine. Air-to-air TACAN, radar, and called 
heading changes are utilized to maintain the 
desired trail position. The leader, upon 
spotting a target, notifies the trailer and 
illuminates the target. The trailing aircraft 
position for attack and attack immediately upon 
target illumination. After dropping flares/ the 
leader positions himself for bomb damage assess- 
ment and a follow-on attack if one is required. 

(f) Efforts have been made to improve the 
effectiveness of the night armed reconnaissance 
program by introducing the acquisition/control/ 
attack concept. The acquisition aircraft, either 
an Army Mohawk equipped with Moving Target Indi- 
cator capable side looking radar or an RA-3 
equipped with infrared sensors, is employed for 
initial acquisition of a target. Once a target 
is acquired, its position is relayed to the 
control aircraft who vectors the attack aircraft 
into the area for visual acquisition of the 
target. 

h. Tactical Reconnaissance 

(1) Few significant differences exist in the basic 
concept of tactics of the tactical reconnaissance 
forces of the 7th FLT and 7th AF. The concepts of 
mission planning, evasion/masking techniques for 
transit to and from target areas, and flight maneuvers 
over the target are similar. Specific differences 
which do exist are due to different routes/approaches 
from land/sea bases, terrain and weather encountered, 
and varying aircraft -and reconnaissance sensor 
capabilities . 
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( 2 .) Transit, target routing, ^and flight profiles 
are flexible; therefore, in most units fiignt 
planning is left to the discretion of the recon- 
naissance aircrews. Flexibility is required due to 
factors such as day or night missions, types and 
locations of targets, imagery collection requirements, 
weather, and the enroute and target defense environ- 
ments!. Evasion tactics are used except during the 
critical period over the target for proper imagery 
collection. 

i 

(3) Day mission tactics are more flexible due to 
greater inherent day photo capabilities. Night 
missions are more critical because of the altitude 
limitations of night photo cameras, illuminants and 
infrared sensors. 

( 1 ) There are some differences in the way Navy 
and Air Force units conduct tactical, reconnaissance 
operations . 

(a) Escort vs Non-escort . It is 7th FLT 
policy -chat tactical reconnaissance aircraft be 
escorted whenever possible. The purpose of this 
escort, normally a single fighter, is for Search 
and Rescue assistance and warning a g ain st AAA 
defense system threat. In the event of a high 
priority target in a heavily defended area, flak 
suppression forces may be provided in addition to 
the normal escort. Under existing 7th AF policy, 
reconnaissance missions in heavily defended areas 
are escorted by fighters to provide defensive ECM 
protection. 

j (b) Operational Restraints . Currently, 7th 
AF day phouo reconnaissance aircraft are restricted 
t'o a minimum flight altitude of 12,000 feet while 
operating over heavily defended areas of North 
Vietnam. This .policy was implemented due to heavy 
daytime losses in early January. When weather 
and/or target priority dictate operations at 
lower altitudes each requirement is evaluated on 
an individual basis. 

(c^ Day Operations. Tactical reconnaissance 
aircraft employed in "North Vietnam have been 
denied the use of very low and high altitudes by 
heavy small arms fire, AAA, and the SA-2 missile 
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threat. As a result, to'-survive in this environ- 
ment, reconnaissance must be conducted in the 
medium altitudes between 10,000 - 15,000 feet. 
USAF/USN tactical reconnaissance are primarily 
sensor-equipped to conduct ^ow or high altitude 
photo reconnaissance and, with the exception of 
the RF-101, are not optimized to conduct opera- 
tions in the medium altitude ranges. Both 7th 
FLT/7th AF recognize this sensor limitation and 
have forwarded their operational requirements. 

(d) Night Operations . The differences 
between Service capabilities to conduct night 
tactical reconnaissance is considerable. The 
RF-4C has the capability to conduct extensive 
night operations using photographic and infra- 
red sensors. The RA-3B conducts the majority 
of the Navy night reconnaissance but lacks the 
performance capability to survive in the high- 
threat areas. The RA-5C utilizes a strobe 
illumination system which is ineffective above 
1500 feet altitude. In addition, this system 
exposes the reconnaissance aircraft to visual 
tracking by AAA. In this respect, extensive 
use of cartridge illuminants also exposes the 
RF-4C to the AAA threat. 

i. Electronic Warfare 

(1) There are few significant differences in 
the basic service concepts for requirements and 
utilization of electronic warfare support forces. 

Two electronic warfare support missions are per- 
formed in support of air operations in North 
Vietnam; passive electronic countermeasures (PECM) 
and active electronic countermeasures (AECM). These 
missions are performed by a variety of aircraft and 
ECM capabilities. 

(2) PASSIVE ECM Systems . Tactical ELINT collec- 
tion of the NVN defense environment is accomplished 
on a very limited basis. The aircraft deployed to 
collect ELINT data are used in other roles and/or 
are capable of providing adequate coverage of North 
Vietnam to up-date the electronic order of battle 
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on 'a timely basis. Therefore, -.operational planning 
staffs and aircrews are denied a current and essential 
knojwledge of the NVN electronic order of battle. 

(3) Active ECM Systems . The tactics employed by 
ECM| aircraft are generally the same. When more 
than one ■ strike/reconnaissance force must be sup- 
ported, the general tactic is to position the jam- 
ming support for optimum coverage and maximum protec- 
tion of the strike forces against threat radars. 

Where possible, multiple ECM aircraft are employed 
against a target complex or group of targets using 
a combination of electronic jamming, chaff, and 
crossing tracks. The multiple aircraft concept has 
been determined as the best for maximum degradation 
of jEW/GCI environment; range, azimuth and elevation 
capabilities of SAM radars; and preventing and/or 
breaking lock-ons of AAA fire control radars. The 
effectiveness of ECM in the active role is limited 
by |the number and power of jammers and by inadequate 
aircraft performance to survive in the high threat 
areas. Most USAF and TJSN/USMC ECM aircraft currently 
employed (E-66B/C, EA-1F, EF-10) are restricted to 
operations outside the missile envelopes. As a 
result, USAF EB-66 ECM aircraft are stationed in a 
cloverleaf orbit 30 to 60 nm from the strike target 
along the inbound path of the strike forces. When 
more than one target is supported, the orbit point 
is |positioned or shifted to provide optimum coverage 
against known threats. Navy ECM aircraft are usually 
positioned 1 5-20 miles offshore in an orbit along 
the route of the strike force. Active support of 
the strike force commences just prior to coast-in 
and continues until the strike group has progressed 
inland to a point where threat radars are directed 
away from the jamming source by early warning and 
GCI radars. The effectiveness of stand-off jamming 
is | not directly measurable; however, operational 
commanders, when queried as to the effectiveness of 
active ECM, were unanimous in their conviction that 
stand-off jamming was an essential element in a 
successful strike operation. 

| (4) Defensive ECM Systems . As a result of 
different ECM equipment procured by the services 
to I counter electronic defenses, the tactics 
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employed by each service are formulated to take 
full advantage of specific ECM equipment. Cne 
major difference in defensive ECM capabilities 
exists between USAF/U3N forces. With the exception 
of the F-4B, 7th FLTs attack and reconnaissance 
aircraft are all equipped with defensive ECM 
(ALQ-pl). In contrast*, only a limited number of 
7th AF attack and reconnaissance aircraft are 
equipped with the defensive ECM (QRC-160). At the 
time of the NIGHT SONG field visit the supply of 
QRC-160 pods was inadequate to equip all tactical 
fighter/reconnaissance aircraft. The pods avail- 
able to 7th AF have been allocated to units based 
upon mission priority. Use of the QRC-160 pods 
dictates tactics designed to take full advantage 
of the mutual protection concept. As a result, all 
aircraft in the flight must fly a rather precise 
formation to maintain a lateral separation of 
1500-2000 feet. Tactics associated with use of 
ALQ-51 deception repeater differ in that each 
aircraft has individual protection thus offering 
more flexibility in formulating tactics. 


j . Search and Rescue (SAR) 

(1) The Commander 7th AF is responsible for 
SAR coordination in the Southeast Asia area of 
operations and exercises operational control of 
all USAF SAR forces. CTF-77 exercises operational 
control of USN SAR forces. (See Appendix G) # 

(2) USN SAR forces are comprised primarily of 
UH-2A/B and SH-3 helos, A-1 RESCAP and two DD/ 

DLGs located at northern and southern SAR stations. 
Navy rescue operations are conducted mainly in 

the Tonkin Gulf and coastal areas of North Vietnam. 


(3) USAF SAR forces are comprised of HH-3E 
and HH-43B/F helos, HU-16, HC-130P, and A-1 
RESCAP aircraft. USAF SAR operations are 
conducted over all land areas, plus HU-16 support 
in the Tonkin Gulf. 
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(4) Navv Operating Procedures 

| (a) One UH-2A/B helo is embarked in each 

SAR DD/DLG. These helicopters are armed, equipped 
with self-sealing fuel cells and armor plate and 
are on alert status 2b hours a day. 

(b) Embarked on one of the three YANKEE 
STATION CVAs,is a three plane SH-3A helicopter 
detachment. The SH-3A is armed, equipped with 
self-sealing tanks and armor plate and is the 
primary rescue vehicle used over North Vietnam. 

One SH-3A is airborne at all times during daylight 
hours escorted by A-1 RESCAP. During hours of 
darkness, both the SH-3A and A-ls are held in 
a| ready alert status aboard the CVA. 

( f?) USAF Operating Procedures . SAR support air- 
craft are normally airborne whenever air operations 
are being conducted over North Vietnam. Prede-sig- 
nateii orbit areas are established for the HC-130Ps 
and HU-1 6s over Laos and the Gulf of Tonkin, these 
areas being dictated by target location. The HH-3£s 
normally stage into advanced operating bases in 
Laos| and are committed to five minute ground alert 
or to airborne alert in permissive areas. In addi- 
tion to the normal rescue vehicles, RESCAP aircraft 
(A-IEs) are placed on alert status at Udorn. 

(jb ) When an aircraft is shot down, the initial 
SAR jeffort is normally accomplished by the accom- 
panying strike/CAP aircraft, and consists of locat- 
ing the downed airman and directing SAR forces to 
the rescue area. Upon notification, the SAR alert 
forces are scrambled, if not already airborne, and 
proceed to the rescue area. The senior on-scene 
pilot normally acts as airborne coordinator for 
the jrescue effort and coordinates with ground sta- 
tion/YT Commander for additional support if an 
extensive search is required. 

(1 7) The success of the rescue effort is dependent, 
to a large degree, on the intensity of the enemy 
defenses and the proximity to population centers. 
Although RESCAP anc. escort aircraft carrying ord- 
nance are usually available to suppress groundfire, 
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the size and slow speed cf ’the rescue aircraft, 
along with the inherent requirement for low and 
slow flight, make the rescue aircraft vulnerable to 
enemy fire. _ Rescue efforts are virtually prohibited 
in the neaviiy defended and densely peculated areas 
of Route Package VI. 

( 8 ) oAR operations have been degraded by the 
following equipment and environmental factors: 

(a) The limited range and endurance of 
present rescue vehicles (HH-3/SH-3) restricts 
the area which can be covered. 

(b) The slow speed of the rescue helicopters 
results in excessive reaction time from noti- 
fication to pickup which reduces orobability 

of recovery. 

(c) Available helos are vulnerable to enemy 
groundfire due to the low altitude and slow 
speea nature of operations. The requirement to 
hover for pickup increases the hazard. 


(d) Night recovery capability is limited 
due to difficulty in: 

1* Low level navigation and terrain 
avoidance . 


Locating downed airmen during hours 
of darkness. 


(9) Future SAR operations will be enhanced 
through better self-protection, extended range, 
and^ higher speed for the helicopter. Thre c M-60 
aI ? ^ ing inst alled in all HH-3EsT The 
nn-pja, with 50 knot higher airspeed and se'if- 
protection armament will be added to the inventory 
in early FT 68 . Both KH- 3 Es and HH-?3Bs will be 
capable of air refueling from the HC- 13 OP. 


( 10 ) Develomnent 

LLLTV and/or FLIR 
improve the night 


programs are underway to adapt 
sensors to rescue vehicles to 
rescue capability. 
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(11) A need exists for a high-speed armea VTOL 
aircraft with sufficient range, endurance, and 
pay lb ad capacity to effectively accomplish the SAR 
mission in a sophisticated defense environment. 
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AiiiJEX A TO A.-FEHII." r 
FUTURE TACTICS 

TACTICS FOR FY 68/FY 69 AiiD SU2SEQUECT 


I. (|S) The tactics currently employed by LSN/UCAF 
units in North Vietnam, although developed separately, 
are basically the same 'with the exception of minor 
differences. These tactics are considered near optimum 
for the current NVN air defense environment, available 
equipment/munitions , and constraints. This is not to~ 
say that tactics are static, for they are sensitive to 
changes in the air defense environment and to the intro- 
duction of new capabilities of equipments and weanons. 

A listing of new or modified equipment expected to be 
available in FY 6S/FY 69 and subsequent periods, appears 
at Appendix £. Those which are expected to have the 
greatest impact on operations in the NVN air defense 
environment are: 

FY 68 

ECM Equipment 
Compass Strike (TOA) 

ALQ-51 Mod II 

ALQ-100 

ALQ-71 

IFF (TEASER) 

ALQ-76 

ALT-27 

Extendable Jammers 
(QRC 297) 


FY 69 & Subsequent 

ECM Eauinment 
EELS (TOA) 

TRISAT 
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Aircraft 
A-7A I 


Aircraf t 
F-111A 


EKA-3B 

Munitions Munitions 

WALLEYE AIM-4 

TALOS ARM AIM-7F 

CBU- 24/29 Standard Arm (Mod 1) 

Prox^Tity Fuze.? Anti-vehicle land mines 

(AVLM) 

Standard Arm (Mod 0) Sensors 

Forward Looking Infrared 
( FLIR) 

Low Light Level TV (LLLTV) 

2. C fS) The new or improved equipments which will be 
availatue during the above time frames should provide: 

al Better self-protection against radar directed 
defenses (ALQ-51* ALQ-100, ALQ-71). 

J. Greater stand-off capability against certain 
targets with WALLEYE. The accuracy of this weapon 
can |also permit attacks on targets considered too 
close to populated areas, neutral shipping, etc., 
for jweapons with greater CEPs. Standard ARM will 
provide longer range and greater lethality against 
radiating S-band radars than does SHRIKE. 

c. Better accuracy in locating electronic emitters 
by use of TOA principle in COMPASS STRIKE/EELS air- 
craft. 

d. More effective and larger numbers of radar/ 
communications jammers. 


Standard Arm (Mod 0) 
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e . J nr; r*cu : : quantities of- CEG-; 4 anN x ! m i. uv 

bi;mb i'u/.' :: wi.il nfford better AAA/autoimj £ ie ve'ipon 
suppression and SAM site kill probability. 

f. More effective weapons systems to counter the 
MIG threat (improved aircraft, missiles, and 
electronics). 

3. (#S) From the foregoing it would appear that the 
approaches which promise greatest returns are those 
which will enable strike forces to operate in the SA-2 
envelope and above the effective range of light AAA and 
automatic weapons. Actions considered necessary to effect 
the above: 

a. Locate and destroy or nullify the SAM threat in 
North Vietnam. 


b. Jam/Deceive HF communication links. 

c. Install self -protect ion devices in individual 
aircraft. 


d. Increase use and improve equipment of passive 
and active ECM support aircraft. 

e. Provide continuous intelligence surveillance 

of the NVN air defense system. \ 

„ (/s) SAM Destruction. Destruction or nullification 

oi the SA-2 in North Vietnam would increase the effective- 
ness of strike forces and in addition lower attrition 
rates by permitting strike aircraft to remain for the 
most part above the AAA defenses. 

a. Heretofore, destruction of SAM batteries,- 
particularly mobile units, has been difficult due to 
the inherent inaccuracy of ELINT fixes (1-10 miles). 
This accuracy has not been sufficient in most 
instances to enable pilots to visually acquire the 
target. Introduction of a Time of Arrival (TOA) 
system (Compass Strike/EELS) should afford an 
accurate, real time capability to locate S-band 
radars, including FAN SONG, within a 900 foot circle. 

b. Accurately locating the SAM radar solves only 
one part of the SAM suppression/destruction problem. 
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strike aircraft 


The site must still be attacked by 
employing missiles or bombs. 

c. Since tactical aircraft will not be capable of 
pinpoint navigation during initial deployment of TOA, 
feasible methods of attacking SAM radars located by 
TOA are: 

(1) Attack with SHRIKE/INTERIM ARM to Suppress 
SAM, or by use of white phosphorus (WP) warhead, 
visually mark site for other strike aircraft. 


or 


(2) Use of ground controlled radar (MSQ-77) 
airborne control radar (E-2A) to vector strike 

aircraft to SAM site. If site is visually 
acquired conduct attack. 

(3) Photo reconnaissance would be conducted to 
pinpoint sites which could not be visually 
acquired. 

(4) Attack with area weapons those sites which 
have been located by TOA and cannot be acquired 
visually. 

(5) Use of TALOS ARM. 

5 . (fs) SAM Nullification . Track information from 
the NVN FIRECAN and the early warning/GCI net has enabled 
the SAM system to employ emission control (EMC$N) pro- 
cedures effectively. EMCON has made detection of the 
SA-2 more difficult. Critical elements in the GCI/EW 
net appear to be the early warning radars and communica- 
tion links. ELINT information obtained by BRIGAND has 
an impact accuracy of about one-tenth mile. Some 26 r. ercc-r: 
of the EW/GCI radars have been so located. Correlation 
of thisl data by photography would identify those sites 
which could be attacked under current constraints. Jam- 
ming of I defense radars and disruption of the communica- 
tion links between GCI/EW network appears to be possible 
by making a concerted effort with new ECM equipment 
scheduled for deployment to the theater. Loss of tracking 
information from this net would most likely degrade EMCON 
capability and require that the SAM acquisition radar be 
utilized to a greater extent. 
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f . . ( ; ; ; ;"-< > r:ii);i!;inn Hw I ■ I ■ yu t ; ■ ■>: ::f AAA ".anars . 
i ii im* r*' •[" > j- r.:; in(jic:it.< i.hul the us c of I’.CM ngai.nrt 

JJ7H fin- fMil.rot radar;: bar i>*«n rucoossfuJ . and h nr 
n'Tit.r Lbu led to a noticeii b Lr* decrease in losses duo to 
j*Jak. Comments from strike aircrews indicate that 
radar directed AAA is sporadic and inaccurate when ECM 
aircraft are supporting a mission. In a non-ECM 
environment* radar controlled AAA is normally heavy and 
accurate. Experience has proven that it is considerably 
easier to prevent fire control radars from acquiring a 
lock-on than to break-lock once obtained. Break-] ocks 
can be effected by using active ECM equipment and chaff 
bursts. 


a. PACAF has reported that QRC-160 test missions 
were flown over heavily defended target areas which 
contained S-band radar controlled 85mm and 100mm 
(AAA) and SAMs. Nineteen four-aircraft combat 
missions were flown with QRC-160A-1 pod equipped 
F-105s. At no time during the test phase were any 
jamming aircraft in formation tracked and fired upon 
by' radar directed AAA or SAMs. During these missions 
EB-66C crews collected data on the reaction of enemy 
radars to the pod jammers. AAA was observed on two 
occasions; once over the Red River close to Yen Bay 
and once a few miles north of Hanoi. The AAA in the 
Yen Bay area was of the barrage type and • consisted of 
37mm non-radar controlled fire only. Only one SAM 
firing was reported and this was directed at a non- 
jamming aircraft in distress. During the first 16 of 
the 19 test missions flown over North Vietnam there 
were no reported sightings of radar controlled AAA 

or SAMs. Radar activity in the test target areas 
varied from moderate to very dense signal activity* 

The NIGHT SONG field visit revealed that oil 
operational units believe the introduction of tha 
QRC-160 has seriously degraded the SA-2 and radar 
directed AAA elements of the enemy defense environ- 
ment* Aircrews are confident of their ability to 
survive in the NVN defense environment. 

b. ALQ-51 . Pilot interviews conducted during the 
Study Group's field trip indicated high pilot confi- 
dence in the equipment. Tests have shown that th*- 
ALQ-51 degrades effectiveness of AAA fir* control 

1 ACAF Tactics and Techniques Bulletin # e jb of January 1967 
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radars ( FCR ) by a factor of abou ti-_ three if the b^st 
orators employ manual tracking, 'and further 
degradation was experienced when automatic tracking 
was attempted. CINCPACFLT analysis states that the 
ALQ-pi has probably reduced direct losses to SAMs 
among | strike aircraft so equipped by a factor of five. 
In addition, the ALQ-51 has probably contributed to 
a reduction in SAM-associated losses because of less 
need for evasion and penetration into the AAA 
envelope. * 

7. (SO Flak Suppression . It was previously noted 
that lack of suitable weapons in quantity has limited 
flak suppression in North Vietnam. Use of suppressors 
has increased with the introduction of CBU-24, larger 
proximity fuzed bombs and proximity fuzed AGM-12C. 

These weapons in their present configuration are not 
considered optimum for the task, and improved weapons/ 
delivery systems are required. 

a. CBU-24. The canister is currently fuzed with 
a mechanical time-delay fuze (M907) which is pre-set 
beforje takeoff. This requires precise dive angle, 
airspeed, and release altitude in order to achieve 
the optimum ground pattern (which is a function of 
burst! height). The pilot has limited flexibility 
in tlie choice of his method of delivery. Installa- 
tion jof a proximity fuze (such as the FMU-56/B now 
under development) will provide a broad choice of 
attack modes , ‘ speeds , and altitudes as may be 
dictated in the target area by such factors as 
weatrier, terrain, shifting defenses and targets of 
opportunity. 

bj The BLU-26 bomblet currently used in the CBU-24 
is impact fuzed. Although the bomblet pattern and 
lethal radius provide a good Pk for exposed troops 
and light equipment, including those in open revet- 
ments such as AAA sites, the suppression effect is 
limited to the time of impact. Simple defensive 
measures such as foxholes or sandbags for personnel 
cover provide protection except for a direct hit. 


♦ CINCPACFLT 080221Z January 1967 
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Lon of proximity (advanced ELU-Cb/I3) and 
delay (BLU-30/B) fuzed bombJots would provide the 
rapability of a mixture of fuze options for each 
canister. It would increase the kill probability 
against lightly protected troops (proximity feature) 
and extend the time of suppression (delay feature). 

c - Simple protective measures, such as sheet 
metal roofs or elevated wire mesh covers over 
aircraft revetments could provide adequate protect it:: 
against BLU-26 type weapons. Similar protective 
coverings could also be used for radar vans and 
antennas, gun and missile positions, and other 
facilities which would otherwise be vulnerable to 
the bomblets. Consideration should be given to 
accelerated development of bomblets such as the 
MK-118 antitank bomb used in ROCKEYE II, which has 
the capability of armor piercing or fragmentation 
effects. 

8. (fs) Anti-MIG Tactics . The introduction of new 
US equipments and improved coordination/control pro- 
cedures should enhance our capability to maintain 
superiority over the NVN MIG forces. Increased US 
capability will be countered, to a degree, by the 
enemy’s advances in aircrew proficiency, aircraft 
inventory, command/control procedures, and aircraft and 
support system maintenance. A discussion of anti-MIG 
tactics should include consideration of actions against 
supporting facilities (MIG bases and EW/GCI net) as well 
as air-to-air alternatives. Current rules of engagement 
and other operational restraints limit the degree to 
which an all-out campaign against MIGs can be conducted. 
The political necessity of these restraints as they 
relate to our national policy, should be carefully 
weighed against the military advantages which would 
accrue if they were partially or completely removed. 

Attac k the Airfields . There is complete agree- 
ment. from a military standpoint, that destruction of 
the enemy air forces on the ground — that is attacking 
jet-capable airfields, is the most effective method 
of reducing the MIG threat. The initial weight of 
effort for such an enterprise would be relatively 
massive due to the deployment of the MIGs among the? 
enemy airfields; but the cost, in terms of pilot and 
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-lire raft, i'^ses, would rr-t do prohibit iv~ according 
t-j rurront. estimates ( sec EEACAL'III Report). a 
laris of number of the enemy aircraft would probably ce 
destroyed , depending upon the timing cf the attack 
and the degree of surprise achieved. Periodic 
restrikes would deny the use of the airfields for 
future air action. 

b. Attack the EW/GCI System 

(1) The NVN EW/GCI net provides radar warning 
and control throughout the country. They have 
demonstrated a capability to effectively control 
ttieir interceptors in a defense environment 
including heavy AAA and SA-2s. Loss of their 
radar network would significantly impair enemy 
air-to-air operations. It would restrict their 
operations to areas outside of the high value 
target areas, due to the necessity of avoiding 
tlieir own AAA and SAM defenses,* and would cause 
them to rely upon airborne radar or visual 
tactics for their engagements. This would place 
them at a disadvantage in view of the superior 
radar intercept equipment of our fighters. 

(2) The technical limitation to our capability 
to destroy radars is the problem of detection and 
location. Implementation of Time of Arrival 
(QRC-33 1 **) will improve the situation at least 
against S-band radars. The number of EW/GCI 
radars and their dispersion throughout North 
Vietnam prohibit an all-out attack effort against 
them until multifrequency TOA capability exists. 
R'egardless of technical capability, the primary 
limitations of the effective all-out campaign are 
the restraints against strikes in the Hanoi/ 
Haiphong area. The heart of the NVN Command/ 
Control System is located there or else' on air- 
fields which are also protected from attack. Even 
if we were capable of destroying all EW/GCI radars 
outside of the sanctuaries the enemy could still 
maintain effective control from protected sites. 
Measures which would tend to degrade the EW/GCI 
systems are: 
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(a) Use of increases force of E3-66E 
(BROWN CRADLE} /EKA-3BC TACOS} aircraft would 
enhance the survivability of strike aircraft. 
The increased number of active ECM systems 
would provide concentrated jamming from 
multiple directions. 

(b) Use of deceptive measures such as 
chaff or decoys to increase the number of 
tracks, which would complicate identification 
and saturate their communication system. 

(c) Employ communications jammers against 
HF and VHF communications systems to inhibit 
their cross-tell and aircraft control 
capability. 

c. Air to Air Operations 

(1) In the present defense environment over 
North Vietnam the enemy has been able to "call 
the shots" on committing his interceptors. MIGs 
are normally airborne whenever our forces are 
within their area of operation, but they are not 
usually committed unless they have a position of 
advantage or it has become obvious that our 
strike force is attacking the high-value targets 
in and around Hanoi or Haiphong. On occasion, 
the MIGs appear to be content to deter the 
strike aircraft from hitting the target by 
causing them to jettison their ordnance, and will 
only press the attack if they have position advan- 
tage. Recently MIG-21s have been encountered in 
and around heavily defended AAA and SAM areas, 
and on occasion have attempted to lure our 
fighters into "flak traps." 

(2) The concept of employing CAP aircraft to 
screen the strike forces from the potential air- 
to-air threat has been effective. The F-4 has 
proven to be -superior to the MIG-21 at low 
altitude; and on the few occasions where, through 
deceptive tactics we have been able to catch the 
MIG at a disadvantage, e.g., the fighter sweeps 
by F-4Cs in early January 1967, the results have 
been rewarding. 
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( 3 ) Air-to-air dcLvct L.ui capability wiu ov 
improved with the introduction of the F-4D/F-4J 
aircraft. The F-4J will have an AI radar with 
look-down capability. The AIM-4 (F-4D) and 
AIM-7F (F-4J) will improve our effectiveness in 
air-to-air engagements through increased accuracy 
arid maneuverability of the missiles. The F-4E, 
with its internally mounted gun, will enhance 
future air-to-air effectiveness. Air-to-air 
identification systems TEASER/TRISAT will be 
available and will afford positive identification 
of enemy aircraft. 

(4) Another area which appears to offer 
improvement in the United States/MIG kill ratio 
is the fusion of all available intelligence data 
arid the timely dissemination of these data to 
tactical forces. Positive radar tracking and 
control of all friendly aircraft, in conjunction 
with secure ground-to-air and air-to-air 
communications, whould provide maximum 
exploitation of intelligence inputs. 

9. (|S) Interdiction of NVTO LOCs 

aj. Interdiction of lines of communication (LOC) 
represents over 90 percent, of the air effort con- 
ducted to date against North Vietnam. This 
interdiction, effort has been directed against a 
variety of targets ‘including roads, railroads, 
waterways, transshipment points, truck parks, rail 
yards, storage areas and distribution points. The 
program has included the destruction of bridges, 
catering of roads and railroads, road/railway/ 
waterway reconnaissance, and seeding of LOCs with 
timej-delay fuzed bombs as a means of degrading the 
enemy's ability to move supplies. However, the 
North Vietnamese have proven themselves to be very 
proficient in countering these efforts. Only in 
the (case of the rail network in Southern North 
Vietnam has the interdiction effort approached a 
desired level of success.' The repair of rail lines 
and (construction of railroad bypasses are more time 
consuming than highway repairs. The use of seeder 
bombs, designed to inhibit repair activities and 
harrass traffic, has not achieved the planned 
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resulto. The fuzes available^! or these bombs do not 
have anti-disturbance features, and the enemy has 
been successful in moving them to safe areas where 
detonation will not disrupt their LCCs. 

b. The interior LOCs most vital to the maintenance 
of the NVN war effort are the northwest and northeast 
routes between Hanoi and China, and the routes that 
connect Haiphong with Hanoi and Nam Dinh. These LOCs 
are located- in the most heavily defended areas of 
North Vietnam. A concentrated interdiction program 
has not been directed against them, primarily due to 
aircraft attrition considerations and the need to 
simultaneously close the ports. The majority of the 
efforts have been ir.. the form of strikes on fixed 
targets (bridges, rail yards, etc.). The result of 
this effort, in terms of degrading the enemy's air 
defense capabilities, has been limited in view of the 
continued proliferation of the defenses. With the 
exception of the WALLEYE no new weapons and weanon 
systems will be available to the operating forces 
within the next several months which will increase 
the effectiveness of the interdiction program. The 
WALLEYE, with a predicted CEP in the neighborhood of 
10 feet, should afford improved kill probabilities 
against certain fixed targets such as bridges. 

c. Weapons and weapon systems that will become 
available between July 1968 and July 1970 that will 
increase our interdiction effectiveness are the A-7 
and F-111A aircraft, the MSQ-77, and aerial-delivered 
mines: 


(1) A-7 . The primary contribution of this 
aircraft lies in its greater ordnance-carrying 
capability. Its ability to deliver a given 
amount of ordnance against a target utilizing 
fewer aircraft decreases crew/aircraft exposure 
to the enemy air defense system.. The aircraft is 
equipped with a computing bomb release system 
designed to increase delivery accuracy and there- 
by increase target destruction probability. 

(2) All-Weather Interdiction ( A-6/F-111A/MS0-77) . 
The A-6 is the only aircraft now in Southeast Asia 
which has a true all-weather capability. The F- 111/ 



FA-11 Annex A 

Appendix F 


i. 


L L_ L 


1 _ 


* t :-t 


c : 




MK-I'I weapons system should provide trv ^ A Lr . Porn-\- 
with! a radar bombing capability. i ri:: t-i 1 ] ■] t pn 
the lMSQ-77 site in northern Laos will oxter.b LV: 
coverage to virtually all of North Vietnam. I t 
coulld be used in some areas under all conditions, 
day land night, and in missile defended areas 
during daylight hours when an undercast cloud 
cover obscures the target. 

( 3 ) Aerial-Delivered Mines . The objective of 
an interdiction campaign is to prevent or restrict 
enemy logistic movements. Although complete 
denial of the use of the LOCs is, for all practi- 
cal I purposes , unattainable against a determined . 
adversary, this goal can be approached by delaying 
his | movements and increasing the amount of time 
needed to move a given amount of material a given 
distance. The campaign to restrict the movement 
of supplies within North Vietnam and to South 
Vietnam has been conducted by day and night armed 
reconnaissance, developing choke points by 
cratering roads and railways and destroying bridges. 
The| armed reconnaissance program has reduced the 
enemy’s movement during daylight hours in the areas 
in North Vietnam where his air defense posture 
permits continuous armed reconnaissance. In these 
areas he is forced to move under the cover of 
darkness, and a choke point program has been 
developed to counter this night movement. This 
tactic has not been completely successful, in that 
choke points have quite often been by-passed or 
quickly repaired and movement of supplies continued. 

(a) A weapon that has yet to be employed 
in the choke point program is the aerial- 
delivered mine. The use of these mines as a 
means of developing choke points appears to 
have merit and offers the following advantages: 

JL. Provides the option of determining 
where the choke point will be established. 
Effective choke points developed in un- 
defended areas preclude, to some degree, 
attacking heavily defended interdiction 
targets such as bridges. 
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_2. In addition to casualties inflicted 
by the mi nos , the field w'/uld rerv'- r/; 
back up and channelize traffic and fix 
the enemy as a target for destruction by 
other weapons. 


2* If* breaching time is of long enough 
duration (12 to 15 hours), and the mine 
fields are laid at sunset, enemy night 
movement will be halted along the mined 
LOC. Breaching time can be increased by 
using self-burying mines which compound 
the enemy's detection problems. Detect- 
ability, particularly visual, is a vital 
consideration for quick and sure detection 
countermeasures. Seeding with mixed loads, 
mines that require different sweeping methods, 
aggravates the enemy's clearing problems and 
further increases delay time. Built-in 
delays are represented by the time spent 
in transporting trained mine clearance 
personnel to the area, and in communicating 
and decision-making. 

(b) A weapon presently under development 
that incorporates the desired characteristics 
to meet tactical mining requirements is the 
aerial-delivered anti-vehicle land mine (AVLM) . 
This is a self-burying , blunt-nosed bomb- type 
munition weighing approximately 19 pounds. 

Thirty AVLM can be carried in each Tactical 
Fighter Dispenser Munitions (TFDM) . The mine 
is influence-fuzed and senses rate change in 
the earth's magnetic field resulting from the 
passage of a vehicle. Rotation in the earth's 
magnetic field, associated with clearing, will 
also cause detonation and serves as a anti- 
disturbance feature for the AVLM. The AVLM/ 

TFDM configuration is primarily designed for 
level flight delivery from relatively liw 
altitude. Although this delivery mode is 
satisfactory in -lightly defended areas, it is 
not desirable in high threat areas such as the 
LOCs in RP V and VI. Consideration should be 
given to developing tactics/hardware capability 
for the TFDM or an AVLM cluster similar to the 
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CBU-24 which would allow accurate dive and 
high-altitudc delivery. 

! (c) The tactical advantages offered tv 

the use of aerial-delivered area denial 
weapons would increase the flexibility of 
interdiction operations, improve aircraft 
survivability, and add to the delay and 
cost of the enemy's movement of material. 

10- (S) Weapons . A study of the weapons in inventory 
and/or development at this time indicates shortcomings 
in our weapons development philosophy. Although a 
broad spectrum of demolition and general purpose bombs 
are available or being developed, area coverage or 
dispenser-jtype munitions are, with the exception of 
CBU-24/29 ,| limited to low altitude level flight delivery 
modes. The nature of tactical air operations demands 
flexibility and selectivity of delivery techniques and 
weapons effects. Aircraft survivability is also a 
consideration. The losses experienced at low altitudes 
in North Vietnam dictate a requirement for weapons 
which can |be delivered from a dive or medium altitude 
level flight as well as from low level. Some design 
?arameters | for development of these weapons are 
considered to be: 

j 

a. Weapons/explosives which afford improved air- 
speed limitations, munitions payload, and destructive 
power with decreased munition weight and size. 

b. Area denial capability. 

c. Cockpit selectivity of fuzing and low or high 
drag delivery mode. 

d. Dive delivery capability with acceptable 
accuracies for all dispenser munitions. 

11. (§S)\ Tactical Reconnaissance 


a. Basic tactics by both services should not 
change [appreciably in FY 68 since no new tactical 
reconnaissance aircraft or sensors will be intro- 
duced in Southeast Asia. The installation of the 
ALQ-51 internally in the RF— 101 and the modification 




of the RF-4C to carry the QRC*I6Vt-j . ^ oxw-riJii ;ou 
mounted jammer, will enhance the survivab Li ity of 
USAF tactical reconnaissance aircraft. With this 
equipment fighter escort requirements may be reduced 
except for those missions in very high threat areas. 

b. As defensive ECM equipment becomes available 
in CY 67, penetration and withdrawal altitudes for 
USAF aircraft can be raised above the most effective 
altitudes for small arms and light AAA. However, 
penetration and withdrawal routes will continue to 
be planned to avoid direct flight over heavily 
defended areas. 

c. The modification of the RF-4C ALR-17 (ELRAC) 
system in FY 68 will improve the capability of this 
system to locate and record location of pulse radars 
by marrying the ALR-17 to camera systems other than 
the KA-56. The ALR-17 superimposes the approximate 
location of pulse radars on film utilizing the binary 
data annotation system (BDAS). Current tactics 
dictate the use of medium/high altitude camera systems. 
This modification will provide a capability for auto- 
matic detection of pulse radars at other than low 
altitudes . 

d. Navy reconnaissance aircraft are already ALQ-51 
equipped. Improvements in this equipment (ALQ-51 
Mod II) should improve survivability. Improved 
sensors, such as IR, SLR, and intermediate altitude 
cameras, will result in increased capability. A 
successor to the RF-8 aircraft for MIDWAY class CVAs 
is required. The RF-4B would be a suitable replace- 
ment . 

12. (^S) Use of Current Capabilities . Seventh Air Force/ 
CTF-77 now have unique capabilities which for valid reason 
have not been extensively utilized to exert pressures on 
the NVN Air Defense System. Development of and experi- 
mentation with the following measures would increase 
pressure on the air defense system. In addition, they 
could provide the basis for future decisions regarding 
an air defense campaign. 

a. Intelligence sources have identified and con- 
firmed by photography the location of 28.5 percent 
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of the NVN EW/GCI associated radars within accuracies 
of one-tenth of a mile. A total of ^3*5 percent Ci 
these radars have been located within one mile or 
less through ELINT and other sensor capabilities. 

These fixes could be fuzed with other existing 
intelligence to enable quick reaction forces to 
attack or harrass the enemy radar installations. 

b. Information obtained by BIG LOOK, BIG EYE, 
COMMANDO LANCE, and PIRAZ sources could be utilized 
to harrass and destroy MIG air.craft on training and 
combat [flights on a scale not realized to date. 

c. WILD WEASEL/IRON HAND forces could be more 
extensively employed for hunt and destroy SAM missions 
in a random manner consistent with availability of 
these forces. 

d. Coordinated use of USN/USAF stand-off jammers 
could be employed to harrass/degrade surveillance 
radars I and communications links. 
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APPENDIX G * 
COORDINATION AND CONTROL 


1 . ( S) General 


a. Coordination and control functions pertaining to 
the US air Campaign against North Vietnam are presented 
herein. The authority, philosophy, control, coordina- 
tion and conduct of unilateral and bilateral USN/USAF/ 
USMC air operations in North Vietnam are outlined. 
Operational concepts are described followed by a dis- 
cussion of procedures and supporting systems/elements 
in use by COM 7th FLT. CMDR 7th AF, and CG, III Marine 
Amphibious Force (MAF) , in the conduct of air opera- 
tions. Presentation is keyed sequentially to mission 
execution from authorization through post mission 
analysis with an attendant discussion of the supporting 
roles of- intelligence and communications. 


b. CINCPAC has operational control of all US forces 
in the Pacific area. He exercises the operational, 
control of forces through service component commanders, 
CINCPACFLT , CINCUSARPAC, AND CINCPACAF and through sub- 
ordinate unified commanders, COMUSMACV and COMUSMACTKAI. 


c. The geographical area of operations in Southeast 
Asia includes South Vietnam, Thailand, North Vietnam, 
Laos, and the adjacent waters of the Gulf of Tonkin. 

The land area within North Vietnam has been subdivided 
into seven operating areas called Route Packages (RPs). 
These packages are numbered I through VI with VI further 
subdivided into two areas designated VIA and VIB. 


d. Coordination Authority for US air operations in 
Southeast Asia has been delegated by CINCPAC to 
COMUSMACV for operations in South Vietnam, Laos,' and 
the southern part of North Vietnam (RP I), to CINCPACAF 
for operations in RPs V and VIA and to 
CINCPACFLT for operations in RPs II, III, IV, and VIB. 
The forces operate in an integrated and coordinated 
effort toward a common goal. Provision has been made 
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for coordinated operations in any area on a planned 
basis or on a divert or emergency basis. 

e. CINCPACAF has delegated his authority to the 
CMDR 7th AF. CINCPACFLT has delegated his authority 
to COM 7th FLT and in turn to CTF-77. Consequently, 
CMDR 7th AF, : as a subordinate commander to CINCPACAF 
and as jthe Air. Force component commander to COMUSMACV, 
has Coordinating Authority for all US air operations 
in the Mainland Southeast Asia region, except for RPs 
II, III], IV, and VIB of North Vietnam, for which CTF-77 
has Coordinating Authority. 


f. Military directives to CINCPAC to conduct air 
operations originate with the Joint Chiefs of Staff. 

The ROLLING THUNDER execute messages include directives 
to strike designated targets (Alpha targets) and author- 
izations to continue other types of offensive air opera- 
tions subject to certain well defined constraints. 


g. Upon receipt of Joint Chiefs of Staff directives, 
CINCPAC assigns specific targets (Alpha targets) to the 
Navy or| Air Force Component Commanders. Geographical 
areas of responsibility, as described in c. and d. 
above, f are assigned to each of the component commanders 
and to. ICOMUSMACV for the conduct of additional offensive 
operations. Navy, Air Force, and in certain areas, 
Marine jCorps commanders, are authorized to plan and con- 
duct certain types of air operations in North Vietnam 
and adjacent waters of the Gulf of Tonkin on a contin- 
uous basis. Essentially, this continuous program 
consists of offensive and combat support air operations. 


h. ;A primary _ objective of the offenriv'-- air program 
is to impede the' flow of men, equipment, and material 
to the jViet Cong and NVN forces in South Vietnam. 
Included in this program is air interdiction of lines of 
communication (LCC) ; road, rail, and water. It also 
includes authorization to strike all fixed military 
targets associated with the logistics support and move- 
ment of men, equipment, and material that have not been 
specifically excluded from air attack. Combat support 
operations include photo/IR/SLAR recce, ECM, ELINT, 
various combat air patrol (CAP). Uiril'-.r •. ir torn'- \ 
pli tforyn." . and radio re] ay airrral'i 
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•iir ■ jf.'-r-i !. ; ',n:: in Gout hr.- a r.t b--. CMi /t 

AK -in'J CTF-77, i - covered I:: un o: ■ r* -i 1. i . n-; 1 
swuci.’du rai a rreement . The CMDR 7 th Ai-/CTr -7 7 
Coordinating Committee perform:: a eont.i nuinr 
function in this area. (See Tab A. Annex K 
for Memorandum of Operational procedural 
Agreement between CMDR 7th AF/CTF-77) . 

t 1 . The Commanding General, First Marine Air 
Wing (CG FMAW) is the Marine Air Commander for 
CG III MAF. A procedural agreement for coordination 
of air operations in RP I has been agreed upon bv 
CMDR 7th AF and CG FMAW. 




ANNEX A TO APPENDIX^G 
U3 NAVY OPERATIONS 


, — (fo) Navv Pro cedures For Control °nri Cnord i n* -- oy 
oi Air Operations in North Vietnam 

a. Typ_es and Areas of Operations 

(1) Operations conducted by TF-77 in Southeast 
Asia are directed by COM 7th FLT and higher authority. 
Principally, these operations comprise air strike 
and supporting operations against North Vietnam and 
air strike and supporting operations in support of 


(2) Naval gunfire operations conducted by TF-77 
forces in North Vietnam. (SEA DRAGON) 


(3) This study is limited to those operations 
conducted against North Vietnam. Direction and" 
guidance for the conduct of these operations is 
provided via the operational chain of command 
depicted in TAB A. 

b. Organization and Functions 

(1) Command Relationships 


(a) COM 7th FLT - provides forces for conduct 
of Naval air and surface operations in South- 
east Asia, other than forces assigned COMNAVFOKV, 
and exercises general direction of such opera- 
tions as a principal subordinate of CINCPACFLT. 


(b) Commander Attack Carrier Striking Force 
7th FLT/CTF-77 exercises over-all direction of 
TF-77 forces. He is responsible for long range 
planning, direction and coordination of operations. 


(c) The YANKEE TEAM Commander (CTG-77.0), a 
designated Carrier Task Group Commander (CTG) of 
TF-77 ? assumes operational control and ^xerc^-es 
day-to-day direction of TF-77 forces that are" 
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“signed Dy COM 7th FIT. Although subordinate 
to CTF-77, CTG-77.0, in his role as YANKEE TEAM 
Commander, is authorized to commune c a t® ** "er*-" ** 
with CINCPACFLT, COM 7th FLT , COMUSMACV and ~CKDR 
7th AF concerning operational or administrative 
matters as previously established and r e sula T '’ Tr 
required. Otherwise, standard command relation- 
ships apply. Designation as CTG-77.0 is mad® or 
a rotational basis to a Carrier Division Com- 
mander currently at YANKEE STATION. 

(d) Carrier Task Group Commanders of single 
Carrier Task Groups within TF-77 (numbered CTG- 
77.2 through CTG-77.8) are responsible for the con- 
duct of _air_ opera tions by the assigned 

earner and supporting ships' under" the 
direction and guidance of CTG 77,0 and higher 
authority. 

(e) Coordination with COMUSMACV and suoor- 
dinate commanders,* especially CMDR 7th AF, is 
provided through the 7 th. FLT Mobile Air Coordin- 
ation Team CTU-70. 2 . 1 , principally the element at 
Saigon, CTE- 70 . 2.*.1. (Navy Liaison Officer (NLO) ) , 

c * I,4 en tif ication o f Functions Involved in Conduc t 0 f 
Air Opera tions Against North Vietnam 

( 1 ) Offensive Combat Missions 

(a) Strike/armed reconnaissance (recce) 
missions by fighter or attack aircraft with air- 
to-ground weapons in support of ROLLING THUNDER 
objectives. 

(b) Flak suppression missions by fighter or 
attack aircraft with air-to-ground weapons 

def ® ndin & AW or AAA sites in support of 
strike/armed recce missions. H 

(c) IRON HAND missions by attack aircraft with 

fnfm^ a QA5 ed ^ ir " t0 ;P 0und wea P° ns directed against 
enemy SAM sites. These missions may be tasked 
independently cr in support of strike, armed 
recce or photo recce missions. 
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(d) Target Combat Air Patrol (TAKCAl') r-ri ; ; > r - 
by fighter aircraft with air- u, -air weapon:; for 
operations against enemy aircraft either as a 
separate mission or in support of strike, armed 
recce or photo recce missions. 

(2) Defensive Combat Missions 

(a) Barrier Combat Air Patrol (BARCAP) missions 
by fighter aircraft with air-to-air weapons for 
intercept of enemy aircraft threatening support 
aircraft. 


(b) Force Combat Air Patrol (FORCECAP) mis- 
sions by fighter aircraft with air-to-air weapons 
for intercept of enemy aircraft threatening the 
Task Force and to augment BARCAP as required. 

(c) Rescue Combat Air Patrol (RESCAP) mission: 
by attack aircraft with air-to-ground weapons to 
support aircraft and helicopters conducting 
rescue operations, to suppress enemy fire in the 
rescue area, and to disperse enemy forces 
attempting to interfere with rescue operations. 

(3) Combat Support Missions 


(a) Airborne Early Warning (AEW)/Air Control 
missions by E-1B/E-2A and occasionally EC-121M 
aircraft. These aircraft are equipped with radar 
and communications equipment to provide radar 
early warning of enemy aircraft and advisory air 
CAP aircraft (principally BARCAP and 
FORCECAP). The E-1B/E-2A are also used for 
coordination and control of US supporting air 
operations. 


(b) MIDDLEMAN service (relay of UHF communi- 
cations between tactical aircraft and ships) is 
provided by E-IB, E-2A and A-3B (Tanker) aircraft 
as directed for specific operations. MIDDLEMAN 
service is scheduled in conjunction with other 
missions. 


(c) 

RA-5C, 


Photographic -reconnaissance missions 
RF-oA and RA-3B aircraft in support of 


by 
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BLUE THEE objectives. Post strike Bomb Damage 
Assessment (BDA) missions are included in the 
BLUE TREE program and are normally performed by 
RA-5C and RF-oA aircraft. 

(d) Electronics Countermeasures (ECM) jamming 
missions by EA-1F, EA-3B, and Marine EF-10B/EA-6A 
aircraft. These aircraft have the capability of 
providing enemy surface-to-air missile (SAM) 
activity and firing warnings, and also contribute 
information to the SAM and Electronic Order of 
Battle. A-3B aircraft are being modified to 
EKA-3B configuration (Code name TACOS) as replace- 
ments for EA-1F aircraft and to provide ECM 
[jamming* SAM warnings and a tanker capability. 

| (e) Electronics Intelligence (ELINT) missions 

^y EC-121M (BIG LOOK), EA-3B and RA-5C aircraft. 

BIG LOOK and EA-3B aircraft have a dual mission 
|of SAM warning. BIG LOOK has an alternate capa- 
bility for MIG warning. In BIG LOOK the MIG 
warning capability is additional to ELINT collec- 
tion and cannot be done simultaneously with MIG 
warnings. Therefore, emphasis is placed on ELINT 
collection and SAM warnings. (See TAB B). The 
ELINT/photo capability of the RA-5C is not 
simultaneous. The aircraft can carry the equip- 
ment for one mission or the other and must be 
configured prior to the mission. 

(f ) Tactical warnings, other than those based 
on visual observation, are provided to aircraft 
from the following sources. 

1. MIG warnings - E-1B/E-2A AEW aircraft, 
BIG LOOK (as directed), surface' radars (prin- 
cipally the PIRAZ ship and SAR destroyer), 

7th AF air control aircraft (BIG. EYE) and other 
sources through MOTEL (7th AF TACC (NS)). 

2. SAM warnings - BIG LOOK, COMMANDO * 

LANCE aircraft and MOTEL are the primary 
sources of general area warnings on SAMs; the 
R5-66, EA-1F and USMC EF-10B/EA-6A also can 
detect S 'M emissions and transmit self defense 




g^T 


CHICOM Border/Buffer Zone warnings - 
BIG EXE, PIRAZ, COMMANDO LANCE, Ant. i -Air 
Warfare Coordinator ( AAWC) (normally Cl G 
77-0 in a CVA), or MOTEL. The PIRAZ. MOTEL 
or AAWC warnings may be based on informa- 
tion derived from other sensors and sources. 

(g) In-flight refueling missions by A-3B 
tanker configured aircraft or Marine KC-I30 
aircraft requested from FMAW to support major 
strike efforts. TACOS aircraft will augment 
present A-3B assets. 


(h) Search and Rescue (SAR) missions by 
specially configured SH-3A helicopters pro- 
vided from a CVS, or CVA based UHr2B helicopters. 
These are in addition to 7th AF SA-l6and heli- 
copter assets and are supported by RESCAP 
missions. 

(i) Infrared surveillance missions by spec- 
ially configured. RA-3B aircraft with real time 
readout and target reporting. 

( j ) Side Looking Airborne Radar ( 3LAR) 
missions by RA-5C and 131st AVN CO 0V-1B air- 
craft. The 0V-1B provides real time readout 
and target reporting capability. 

(k) Spotter. aircraft (either A-l or S-2E) 
provided during ^daylight hours for air spotter 
support to the SEA DRAGON operation ( surface gun- 
fire against certain shore and coastal waters 
targets between 17 and 20° N). When A-ls are 
used, they are authorized to attack ^nemy for'' 0 -, 
which threaten the SEA DRAGON forcer: as well as 
conduct of coastal recce over water. 


d • Mission Planning and Preparation 

(1) The general objectives and missions, certain 
specific tasks, and assignment, of general priorities 
in the conduct of the war are defined by the Joint 
Cniefs of Staff and amplified by CINCPAC, CINCPACFLT, 
and COM 7th FLT . CTF-77 develops a concept of 
operations for employment of TF-77 in carrying out 
these missions and tasks in his assignee areas of 
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responsibility. This concept of operations includes 
identification of target systems, assignment of 
target and armed recce priorities, operating area 
assignments and other measures to ensure effective 
application and coordination of effort. Development 
and execution of the detailed strike and armed recce 
program, within the parameters defined by higher 
authority, is a CTG-77-0 responsibility, as is 
maintenance of the current status of targets and 
enemy activity within his area of responsibility. 

(2) Mission scheduling involves both assignment 

of areas of operation and specific flying periods. 
CTF-77 makes long term assignment of primary areas 
of operations .for individual CTGs. CTG-77*0 ampli- 
fies 'and may modify these area assignments. He 
designates time periods for operations by each CTG. 
CTG-77.0 also designates targets and operating 
periods for conduct of 7th AF operations in RP II, 
III., |IV, and YIB in which CTF-77 is the designated 
coordinating authority. The details of 7th AF 
operations, conducted within these Route Packages, 
is trie responsibility of 7th AF. Preparation of 
detailed flight schedules for Naval Units is accom- 
plisried by the individual CTG commander except that 
coordinated strikes involving forces of more than 
one CVA are scheduled by CTG-77.0. CTG-77-0 also 

schedules special support missions, e.g., BIG LOOK, 
and ECM support from 7th AF. Coordinated strikes 
involving both 7th AF and TF-77 forces are jointly 
planned and scheduled by CMDR 7th AF and CTG-77-0. 

(3) Detailed mission preparation to include 
weapon selection and loading, aircraft and aircrew 
assignment and aircrew briefing is the responsibility 
of the individual CTG. This process is integral to 
the CVA or Carrier Division Staff, if one is 
embarked, and employs normal internal communications 
and procedures. Weapon selection is determined by 
the mission, target characteristics, tactical con- 
siderations and availability. Aircraft/aircrew 
assignment, is based upon mission requirements and 
efficient employment of forces. Aircrew briefing 
includes: 
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( a ) Mission requiremems, including rar c*«ts 
lor strike missions and stationing of "import 
aircraft . 

(b) Divert/abort procedures. 

(c) Order of battle and other intelligence. 

(d) Tactical coordination with other airborne 
and surface units. 

(e) Restrictions and rules of engagement, 
e . Mission Execution 

( 1 ) Land/launch control of aircraft, including 
approach control procedures, is accomplished using 
established carrier and shore base procedures.""*' 
equipment, and voice communications circuits. 

(2) Enroute control of offensive combat missions 
to and from the target area and control of defensive 
combat and support missions to and from the oper- 
ating area is performed by the flight leader based 
on preflight briefing plus direction and advisories 
received while airborne from designated control 
ships, GCI sites and airborne control aircraft. 
Specific control functions including advisories and 
services are identified in Table 1 . 

(3) Tactical control of missions is exercised 
by the mission leader 5 however, a vide variety 
of control and coordination functions affect the 
tactical operation. These functions are amplified 
below and are presented in Table 2. 

(a) Divert/abort for all missions is deter- 
mined by the mission leader under the condition* 
specified in preflight briefing or as directed* * 
by the Of f icer-in-Tactical-Command (OTC) u*ine 
tactical circuits and code word of the day. 

(b) Control of strike, armed recce and photo 
recce tactical elements which may be supported 
by flak suppression, IRON HAND, and TARCAP, and 
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TABLE 1 

CONTROL PRIMARY CONTROL OR 

FUNCTION ADVISORY AGENCY 

In-Flight refueling vectoring CVA, *Air control snip-- 

and aircraft 

Identification PIRAZ, GCI 

Vectoring to Marshall Point CVA 

for carrier recovery 

Operations in 7th AF areas of GCI. AUCCC/KAC 

control ; 

Enroute vectoring, traffic CVA, air control snips 

separation and aircraft 



2 



Mission 

Control Agency 

Remarks 

All missions 

1. Mission Leader 

a . 

b. 

Tactical command 
and coordination 
Mission divert/ 
abort 


2. COMMANDO LANCE. BIG 
EYE. E1B/E2A. BIG 
LOOK aircraft, and 
PI RAY. . EAR- Dll HOTEL 

a. 

MIG warning 


3. BIG LOOK. COMMANDO 
LANCE, EA-3B air- 
pi’s ft. snd MOTEL 

a. 

SAM Warnings 


COMMANDO LANCE. EIG 
EYE aircraft and 
PIRAZ. MOTEL. AAV/C 

a . 

Border warnings 


5. OTC 

a. 

Mission divert/ 
abort 

Strike /Armed 
Recce 

1. Strike Leader, OTC 

a. 

Divert to alter- 
nate targets 

Flak Suppres- 
sion 

2. Strike Leader 

a. 

Coordination of 
tactical elements 

IRON HAND 
TARCAP 


b. 

Coordination 
with support 
functions 

Photo Recce Same as strike/armed recce 

(Includes Flak 
Suppression , 

IRON HAND, and 
TARCAP If assigned) 

missions . 

TARCAP 

1. E1B/E2A, PIRAZ 

a . 

Intercept assis- 
tance in target 
area. 
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TABLE 2 



Control Agency 

Remarks 

'■ARCAP 

1. AAWC, PIRAZ 
E1B/E2A 

a. Intercept con- 
trol 

b. Advisory 
Control 

AEW (E1B/E2A) 

1. AAWC, PIRAZ 

a. Tactical con- 
trol 

b. Track informa- 
tion exchange 


2. OTC 

c * Middleman 
service 

SAR forces 

1. On scene SAR 
CMDR, SA-16 

a. Tactical con- 
trol 

b. Requests for 
assistance 


2. SAR DD, E1B/E2A, 
BIG EYE, PIRAZ, 
CVA 

c- . Air control 
assistance 

IK (RA3B) 

1. E1B/E2A 

a. Tactical cocr- 


, x dinatlon 

SLAR (0V1B) b. Relay of target 

information to 

Strike strike aircraft 

c. Vectoring 
assistance 
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coordination of the mission with the supporting 
functions, is exercised by the mission leader. 

(c) Defensive fighters (BARCAP and FORCECAF) 
are provided by each CTG and controlled by the 
Anti-Air Warfare Coordinator (AAWC) by advisories 
issued 'through PIRAZ and AEW aircraft. FORCECAP 
is maintained in condition status (deck alert) 
but : may be airborne if directed by the AAWC. 
BARCAP are stationed between the area of antici- 
pated threat and aircraft being supported. 
Supported aircraft include ECM, ELTNT, SAR and 
AEW aircraft. Emphasis is. placed on protection 
of BIG LOOK because of its vulnerability and 
value. BARCAP may be diverted to support of 

SAR missions as directed by CTG 77.0. 

(d) AEW aircraft (E-IB, E-2A) for early warn- 
ing and air control are scheduled by individual 
CTGs from embarked assets. Control of AEW air- 
craft is exercised by the AAWC, normally CTG 77.0. 

(e) ECM Ja mm ing is provided by EA-1F aircraft, 
embarked in CVAs, as directed by CTGs. CTGs may 
request Marine EF-10B/EA-6A ECM services from the 
FMAW. CTG 77-0 may request E3-66 ECM Jamming 
services from 7th AF. Requesting messages pro- 
vide mission details. In-flight coordination is 
exercised between flight .leaders. 

f. The USN/USAF Enemy Warning System for Southeast 
Asia (Threat Alert System) has been instituted to pro- 
vide timely warnings to friendly forces. MIG alerts 
may be [initiated by BIG EYE, BIG LOOK, COMMANDO LANCE 
and E1B/E2A aircraft or MOTEL, SAR DD and PIRAZ. SAM 
warnings may be initiated by BIG LOOK, COMMANDO LANCE, 
EA-3B/EF-10B/EA-6A/EA-1F aircraft or MOTEL. The CHICOM 
Buffer | Zone/Border warnings may be issued by BIG EYE, 
COMMANDO LANCE, PIRAZ, or MOTEL. All warnings are 
issued | on Guard channel. The following missions sup- 
port the warning systems as indicated: 

(1) EC-121M (BIG LOOK) coverage for ELINT col- 
lection and MIG or SAM warning is scheduled and 
controlled by CTG 77.0. 
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(2) EA-3B coverage for ELI NT collection and SAM 
warning is scheduled by individual CTGs using VC-1 
aircraft embarked or shore based at NAS Cubi 
Point. CTG-77.0 coordinates scheduling to avoid 
duplication during overlap of CVA flying periods. 

(3) When both BIG LOOK and EA-3B aircraft are on 
station (normally during overlap of CVA flying 
periods), BIG LOOK generally provides coverage of 

anc ^ ^ anc * the EA-3B provides coverage of 
^ a - nc * When BIG LOOK is not on station, 

EA-3B coverage is provided in the area of most 
concentrated operations as directed by the oper- 
ating CTG. H 

FF ini' I * * pM°AA atl S n T 7 S n ^f^ M activit 7 is provided by EA-1F, 
EF-10B , EA-6A_and EB-66 aircraft. Scheduling of 
these aircraft is determined by ECM jamming 
requirements., e 

MTr ( IL E n^ and E ~^ A aircraft contribute to 
Mit, and Border warnings as a part of the early 
Varning and air control function. 7 

H 5 ir contro1 aircraft provide MIG and 
Ifthtl *™ e/ *° Tder warning, and other information, 
either directly or through crosstell. BIG EYE 

rS'S^pStSS" 1 * 4 by CM “ 7th ,p of 

(7) Tanker aircraft are scheduled and controlled 

VldUal ^ TGs t0 meet anti cipated in-flight 
refueling requirements. 6 

^ has 0Vera H coordination respon- 
f ° r SAH efforts in the area and provides 
the bulk of the SAR assets. CTF-77 provides surface 

lAP P fr?nl alrC ^,g rincipall y t0 coSdSct off-^hole 
?£ fort f* R ? SCAP » sar helicopters and SAR des- 

CTG y 77 o’b^d^nS* an<3 schedules ars directed by 
™ daily message. In general, the pilot of 
I alr = raft arriving at the scene of the 

rei7pv«H i h Cr ?t t 1S the on_scene commander until 
^ 1 ?' 1 1 ^ red ^ the rescue coordinator aboard a USAF 
SA-16. Two RESCAP (A-l aircraft) are normal lv Di- 
vided as escort for SA-16 aircraft from sunrise P to 
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sun;;et. A SAR helicopter (3H-3A) 1" maintained 
■* n the vicinity of the North SAR DD during day- 
light hours. HU-2 SAR helicopters are maintained 
on a| ten minute alert on both the North and Scutr. 
SAR DDs. In addition, an A-4 RESCAP it maintaineu 
on ten minute alert on board CVAs. 

g. post-mission procedures consist of three basic 
processes i reporting mission results, consolidation 
and analysis of results, and feedback of Information 
to tactical commanders to facilitate direction of 
future 
exist : 


ILui v w — 

operations. Two principal areas of Interest 


(1) Target Intelligence is derived primarily 
from target pnotography but is augmented by 
pilot reporting, information from other sources, 
and I by ELINT for enemy radars. Procedures for 
processing ELINT are discussed below under Tactical 
intelligence. Information derived from pilot 
reports receives wide distribution through the 
Joint Operational. Reporting (OPREP) and Mission 
Debrief Form (MIDEFOj systems. Such information, 
which includes visual bomb damage assessment ( BDA ) , 
is available to and used by intelligence activi- 
ties as collateral information in support of 
photography or as primary information where more 
recent photography is not available. Photography, 
the 1 most reliable and accurate source of target 
intelligence, is processed and Initial photo 
Interpretation (PI) accomplished immediately after 
recovery of the photo aircraft. TF-77 materials 
are then forwarded to Fleet Intelligence Center, 
Pacific Facility (FICPACFAC), Cubi Point, Phili- 
ppines, for supplementary PI, cataloguing, and 
limited analysis. Completed PI is accomplished at 
FICPAC, Hawaii. Significant PI results are reported 
by | message at each stage. Selective reproduction 
and distribution is also accomplished at each 
stage; however, the normal channel for exchange 
of j materials between 7th AF and TF-77 is through 
FICPACFAC. 
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(2) Tactical Intei 11 gence includes order of 
battle information, cTTTp sightings, enemy activity 
arid similar information. Of particular interest 
herein are the electronics, SAM, AAA, and aircraft 
orders of battle and related activity of these 
enemy systems. Reporting, compilation, analysis 
and distribution of this information is out- 
lined in Table 3. 




GA-1IA 


Tabl^ j, to 
Annex A to 
Appendix G 















GAB-3 


-‘-Lb r.o 

.Annex A to 
Appendix G 


i- 


r r 



'SECRET 




QV 


,|S) 

a. ULAF air operations in Soutiv* art Asia are conducted 
under the following general categories: 

(1) Air operations in the HACV area of responsi- 
bility - South Vietnam, Laos and Route Package I, 

North Vietnam. 

(2) Air operations in the Gulf of Tonkin and in 
North Vietnam above Route Package I. 


b. All air operations conducted by the CKDR 7th 
AF in Southeast Asia are integrated under the Southeast 
Asia Integrated Tactical Air Control System (SEA 
ITACS). In South Vietnam the system includes the 
combined US AF and Vietnamese Air Force (VNAF) activities; 
and in Thailand, the combined USAF and Royal Thai 
Air Force (RTAF) activities. USMC and U3N tactical 
sorties made available to 7th AF in South Vietnam, Laos 
or F.P I of North Vietnam and Free World Air Forces 
(currently, Royal Australian Air Force only) in South 
Vietnam are' under operational control of the in-country 
Tactical Air Control Center (TACC) Tan Son Nhut -.- ec 


(1) To provide essential control and coordination 
of USAF air operations in the Gulf of Tonkin and 
above RP I in Norm Vietnam a Tactical Air Cor.tro 1 
Center (North Sector) ( TACC (NS)) has been 
established at Monkey Mountain, Dana no . This center, 
with its associated radars, airborne control md 
warning aircraft, iLINT/ECM aircraft, radio r* ^ay 
aircraft and communications netting with C7F-7t 
provides surveillance, warning, limited control and 
coordination of air operations in North Vietnam 
and the Gulf of Tonkin as an extension of me 
ITACo . It is subordinate to the 7th AF out- country 
TACC at Tan Son Ilnur, and is a parallel i'acilitv to 
the TACC at Udorn. Thailand. These three ’aridities 
control and coordinate all "TAF air operation? 

North Vietnam above RP I « and in me Gulf o:~Ion>:i n. 
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In view of the Terms of Reference Tor this 
subsequent discussion will De directed to 
air operations conducted in the hull' of 
and in North Vietnam above RF I. Seventh 


AF operational control and coordination organization 
for these operations is illustrated in TAB 


c 1 . Organization and Functions 


(1) Command Relationships 


(a) The CMDR, 7th AF functions in two 
capacities. As Air Force Component Commander 
to COMUSMACV, he conducts and coordinates air 
operations in the MACV area of responsibility. 

As a Tactical Air Force Commander, subordinate 
to CINCPACAF, (the CINCPAC Air Force Component 
Commander), he conducts and coordinates air 
operations in RPs V and VI A, in North Vietnam. 

He exercises operational control over 13 AF 
forces based in Thailand and commands USAF 
tactical forces based in South Vietnam. 

(b) Command and control of USAF forces is 
exercised by the CMDR 7th AF through his Command 
Post at Tan Son Nhut Air Ease. Under the direction 
of the Deputy Chief of Staff/Operations (DCS/O), 
the TACC (out-country ) , located at Headquarters, 

7th AF, plans and controls USAF tactical air 
operations in the Gulf of - Tonkin and above RP I 

in North Vietnam. Subordinate TACCs at Udorn 
Air Base, Thailand, and Monkey Mountain, Danang, 
Vietnam (TACC North Sector) exercise control and 
coordination functions as directed by the 7th 
AF TACC, out-country. 

(c) The TACC, Udorn, controls and coordinates 
operations involving Thai based tactical forces 
and is responsible for the air defense of Thailand. 

(d) The Deputy Co mm ander 7th/13th AF, Thailand, 
commands USAF elements based in Thailand and is 
responsible to the CMDR 7th AF for operational 
control of tactical air forces based in that country 
He coordinates directly with COMUSMACTUAI, the 
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( e ). '^e TACC(KS) at Monkey Mountain nrovides 
centralized control and coordination of USAF 
air operations in North Vietnam and the Gulf of 
Tonkin. This facility (MOTEL) is collocated 
with the Control and Reporting Center ( CRCH Panama i 
and receives data inputs from many sources. ‘ ' 

The CRCs at Udorn and Monkey Mountain provide 
long range search and height finder radar inform- 
ation, as v/ell as SIF beacon tracking . Data 
from radar units subordinate tu these CRCs are 
included in the information provided to the 
TACC(NS). This radar and/or GIF capability is 
extended through inputs from Airborne Early 
Warning and Control aircraft (BIG EYE) located 
in the Gulf of Tonkin and over Laos (see TAB B). 
Operational intelligence inputs are provided by* 
the collection system of the 6924th Security 
Squadron at Danang, and by COMMANDO LANCE. 
Additionally, a teletype readout in the TACC(NS) 
provides information from the Naval Tactical 
Data System ( NTDS ) . A Navy officer on dutv in 
the TACC(NS) assists the Battle Commander in 
effecting the coordination of USAF/USN operations 
and the passing of essential data to and from 
PIRAZ/CV A s . The present manual system for coor- 

dination and control is being updated to a semi- 
automated system. A detailed description of th : s 
system (BUIC II), its functions and capabilities 
is contained at TAB B, Annex F. USN/USMC arid C PC 
liaison officers within the TACC (out-country) 
coordinate joint operations with 7th AF. p 7th 
AF/CTF-77 Coordinating Committee m«ets monthly 
at either 7th AF or CTF-77 headquarters. 


„ d ‘ Identification of Functions InvolvP d i n Conduct 
of Air Operations Against North Vietnam . 


(1) Offensive Combat Missions . 

( a ) Strike/ armed reconnaissance missions ov 
fighter aircraft. Strike may be c^nduct^d v‘ Ir ;u-*Jly 
or under control of MSQ-7V radar (COMBAT oKYSPOT). 
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(1) Flak suppression missions in supper*; oi 
strikes against" targets defended by AW ana AAA. 
Normally, this mission is performed by the same 
units performing the strike. 

(c) IRON HAND missions against GA-2 install- 
ations by specialized aircraft (WILD WEASEL) 
equipped with radar homing and warning systems. 

These missions are flown independently and in 
direct support of strike/armed recce/photo recce 
operations . 

(d) MIG CAP missions by fighter aircraft as 

a counter-air function during strike/armed recce/ 
Dhoto recce operations. These fighters are 
normally loaded with both air-to-ground and air- 
to-air ordnance and perform dual missions. 

(e) Fighter sweeps for the purpose of seeking 
out and destroying enemy fighter aircraft in the 
air. These aircraft are loaded with air-to-air 
ordnance only. 

(f) Heavy bombing missions against selected 
targets outside SAM threat areas. 

(2) Defensive Combat Missions . 

(a) Fighter cover for BIG EYE, COMMANDO LANCE, 
WAGER (Airborne radio relay) and tankers operating 
in the Gulf of Tonkin. 

(b) Air defense interceptor missions flown 
from ground alert at Danang Air Base on -an "as 
required" basis. 

(3) Combat Support Missions . 

(a) Airborne Early Warning and. Control (BIG 
EYE) missions by EC-121 aircraft provide an 
extension of surface radar coverage. The primary 
mission of these aircraft is to provide warnings 
to US tactical aircraft of enemy fighters and o!* 
proximity to the CHICOM border/buffer zone, as 
well as control of fighter cover for COMMANDO LANCE, 
WAGER, tankers, EIG EYE, BIG LOOK and other EW 
aircraft . 
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fc) Eeconnais s:uice missions are provided by 
RF-* 1 an:: IF -101 aircraft. ?h-.. t o , infrared and 
radar recce, and Bomb Damage Assessment (EDA) 
photography are routine missions of these aircraft. 

(d) Electronic Countermeasure (ECM) .jamming is 
provided by EB-66 aircraft against CAM and AAA^ 
radars. With the advent of the QRC-HVj ECM pod, 
strike aircraft are providing their own GAM/ AAA 
radar jamming. 

( e ) Radio Relay service is provided by KC-135 
(WAGER) aircraft for a UHF radio link between the 
TACC(IIS), MOTEL, BIG EYE, TACC (UDORN), tactical 
fighter/ recce aircraft over North Vietnam and 
PIRAZ (RED CROWN). 

(f) In-flight refueling support is provided by 
KC-135 tankers. USAF strike aircraft operating 
north of RP I normally require air- refueling for 
each sortie. Fighter escort for support aircraft 
in the Tonkin Gulf are refueled from on- station 
tankers in the Gulf. Tanker support is provided 
from Thai bases and from Okinawa. 


(g) Search and Rescue (SAR) support is provided 
by HU-16 and CH-3 aircraft. Fighter REG CAP is 
provided as required. CTF-77 helicopters pro/iue 
GAR support in central and northern gulf and csastol 
regions of North Vietnam. 

e . Mission Planning . 

(1 ) Target Selection and Assignment . 

(a) Targets selected for strike may be placed 
in the following general categories: Those ALP} LA 

targets directed by the Joint Chiefs of Staff for 
strike during a specific period; other targets 
selected from the ALPHA target list whj/*h have r een 
previously approved for strike by the j-.int Chiefs 
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jLij. ta prepared by C1NCFAC, CINCPACAF, and . *, -i 
iAF under Joint Chiefs of Staff author! -.at lor., 
other targets in Joint Chiefs of Staff approved 
armed reconnaissance areas. In addition, strikes 
are conducted against SAM sites and AAA sites as 
necessary and in support of other strike operations 
authorized. 

f . | Mission Scheduling and Notification . 

i (1) Terms of reference, authorization and direction 
for tactical operations conducted by USAF are provided 
by I Operations Orders. Specific missions to be performed 
under the general direction of the Operations Ordei are 
directed by a fragmentary operations order (s) (frag 
orher (s ) ) . A frag order provides: targets to be 

struck, routes, altitudes, times, tanker tracks, 
support aircraft orbit areas, force strengths, coor- 
dination requirements, ordnance to be carried, enemy 
order of battle, as appropriate; and restrictions and 
other information and instructions essential to 
g^vfgctive and orderly accomplishment of the mission. 
Li'aison sections from the USN and SAC are responsible 
for coordination with their respective activities and 
elements to insure maximum effectiveness in accomplish- 
ment of the Joint mission. These liaison activities 
assist the 7th AF staff in preparation of the 
frag order involving their respective commands. The 
frag orders are issued in teletype format and 
addressed to action agencies as well as all other 
agencies to whom the mission may be of concern tr 
direct interest. CTF-77, TF-7 7 carrier- a r : rl * r ^ 

PIRAZ chip are addressees on every 7th AF frag oraer 
arid amendments thereto involving USAF operations 
within the PTBAZ . These orders are transmitted in 
sufficient tl*r n p^ior to mis'/ien launch to allow 
action by addressees and change s/clar if icaticn of 
procedures, if required. 

| (2) Ordnance to be carried on each strike and 

fighter escort or GAP mission is determined by 7th 
AF Staff after detailed analysis and application 
of weaponeering techniques. Ordnance loads directed 
in the frag orc.ers, except in unusual circumstances, 
are adhered to by tactical units. 
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(1) Tactical and supper t aircraft are launched 
cn a tine phased basis to avoid congestion e nr cure 
and in range r areas. However, seasonal v/earher in 
North Vietnam target areas requires occasional 
sortie •compression into a relatively short time 
period to obtain the desired weight cf effort against 
selected targets in the ROLLING THUNDER program. 

It is during these periods that the greatest demand 
is placed upon the coordination and control system. 
Mission planning for large operations is closely 
coordinated with CTF-77 through the USN Liaison 
Office to insure most effective control and least 
possible interference in the Gulf of Tonkin. 


(2) Mission aircraft, following take-off, are 
tracked by the tactical air control system from 
case of origin to the target area. Positive con- 
trol is maintained by either ground or airborne 
radars during air-refueling ODerations. Flights 
are forward or crosstold betw'een radars as aopro- 
priate and track information is. maintained oh 

all enroute tactical aircraft. Information con- 
cerning USAF flights which will enter the PIRAZ is 
passed from the TACC(NS) at Monkey Mountain by 
crosstell to the PIRAZ ship. AM/SSB HF circuits 
between TACC(NS) and PIRAZ are used for this purpose 
as well as for passing other operational informa- 
tion of mutual interest. In the near future a 
secure voice UHF link will be available between 
these agencies through the Airborne Radio Relay. 

(3) Each aircraft flight provides radar id ***<'* 
tion through use of preplanned IFF/SIF selection!* 
Mode 3 , with associated codes, is used in lao c 
Vietnan and RP I, and Mode 2, with code, is ulij 
Gulf of Tonkin and North Vietnam above RP'I. 

Specific flights may be identified by the SIF mode 
coae published in the frag orders. The crosstell 
information from TACC(NS) to PIRAZ on inbound hie 
is correlated with the frag order information :or“ 
positive identification. All aircraft are reauire 

the di f T ected IFF/SIF mode/code through- 
out the xlignt . Upon withdrawal from the targes 
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, I.. t\.r> Cult’ of Tonkin, cl I IK »AI* m aircralt 

;j,kn“a common' frequency UHF call to PIKAZ nnd HU. 
f.'Y K . This provider control ageuci-:. pc-it.iv<.. 
identification of aircraft entering both the USN 
and lUSAF radar identification areas when outbouna 
from North Vietnam. 

(L) During tactical operations in North Vietnam, 
liLXNT and KCM are accomplished from a rd-.-nd- .H 
oo-ition oul. -j.de ."AM threat areas by C-I/j nfU 
KB-66 aircraft. Strike aircraft are equipp-d v ,.h 
ECMlpodr. (QRC-160) to jam SA-2 acqui? it ion -;:id 
guidance radar:, and recce aircralt will V 
“auiDDed with pods in the near luture. Mo?', ^tr*..., 
r eC ce aircraft are equipped with radar homing and 
or warning systems (RHAW) to provide warning of 
SAM! acquisition and guidance radar °P ,;r ®^ 0 ^; 
Additional SAM warning is Provided al * 255 

a t i'ng over North Vietnam by MOTEi, ^ d pomint/ELINT/ 
and' COMMANDO LANCE aircraft operating COMINT /EL1N1/ 
Radar equipment over the Tonkin Gulf. These warn- 
ing's, as well as warnings of JttG f tin wf,4=! 
friendly tracks approaching the Chinese buffer 
zorie/border are passed over guard channel, in tne 
clear . 

(5) During ROLLING THUNDER operations, a £-130 
(COMMANDO LANCE) is employed in the Gulf of Tonkin 
for the purpose of obtaining communication:* m - 
Licence. EC-121 aircraft (BIG EYE) are maintained 
011 1 station over Laos and in the Gulf ol lorikin to 
provide tracking and control of USA* aircraft and 
to I pars advisories/warnings to all aircralt. -o 
provide fighter cover for these operations, a 
flight of four aircraft is maintained on station in 
thb Gulf as a defensive combat air patrol (MIG CAP). 
Ini order to maintain fighter aircraft on station 
during the ROLLING THUNDER period of operations, 
air refueling is provided by tankers orbiting in 
La'os and the Gulf. The fighters then have the 
responsibility for covering the BIG EYE, COMMANDO 
LANCE, and tanker aircraft. Periodically, a photo 
recce drone is launched over North, Vietnam by a 
C-130 operating in the Gulf of Tonkin (BLUE SPRING o ) 
Although fighter escort is periodically required 
for this mission, normally the fighter MIG CAP 
described above will assume cover responsibility 
for BLUE SPRINGS. 
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--- ---Id i 1 r c : ■ af : is rada r and ITT/ 
GIF equipped and is an extension of -he /*■> •’- ~ .'. ~.y •• 
subsystem. Gee Tab 5. 

(7) As a suppression force against SA-2 fissile 
systems in North Vietnam, fighters with ELINT/RHAW 
equipment are employed in conjunction with ROLLING 
THUNDER operations. These aircraft (IRON HAND/WILD 
WEASEL) have a primary mission to detect, locate, 

and attack SAM sites. They employ the AGM-U5 (SHRIKE) 
missile as well as other munitions/weapons such as 
rockets, cannon, and CBU. This operation is inte- 
grated and coordinated with the general strike mission. 

(8) Flak suppression, other than the IRON HAND/ 

V/ILD WEASEL anti-SAM effort, is normally accomplished 
as an integral strike flight function. It is a 
normal part of attack against heavily defended tar- 
gets, wherein a designated flight ot an a * 1 a o k 
formation delivers CBU-2M-/29 against f:ak defenses. 

(9) The ECM pods (QRC-160) enhance control cap- 
ability over North Vietnam in that they permit 
s , tr ^ € , aircra r t t0 reraain at a penetration/withdraval 
altitude of 14 to 15 thousand feet. Aircraft at 
this altitude, employing IFF/SIF, can be tracked by 

^ ground, sea, and airborne radars over mo~t 
of North Vietnam. 


(10) A coordinated search and rescue system i« 
operated in the Tonkin Gulf. Seventh AF maintains 
ar } . on orbit in t he southern part of the Gulf 
of Tonkin and CH-3 helicopters are constantly on 
ground alert for rescue support of operations in 
North Vietnam. USN rescue aircraft from IF-77 pro- 
vide support for USAF operations in the northern 
regions of North Vietnam and Gulf of Tonkin. ~Fiehte- 
c °^ e J £ or _£ A ^ °P erat 4°ns in northern areas is pro- 
vided by TF-77 CAP fighters or diversion of 7th AF 
strike aircraft. In Laos, SAR escort (RESCAP) is 
normally provided by A-l aircraft launched from 
Udorn/NAKHON PHANOM concurrently with the CH-3 SAR 
aircraft. J 


(11) Photo reconnaissance in North Vietnam i= 
accomplished by F.F-4 and P.F-101 aircraft based'at 
Udorn and Tan aon Nhut. Special photo reconnaissance 
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is accomplished by the C-130/dro'ne (BLUE SPRINGS) 
arid SAC U-2 aircraft (TROJAN HORSE). TROJAN HORSE 
ha!s been temporarily discontinued but is expected 
to' renew photo recce operations in the near future. 
This activity is sensitive and is conducted outside 
trie Southeast Asia tactical air control system under 
a (direct mission directive from the Joint Chiefs of 
Staff to SAC. Other reconnaissance missions as 
directed by the Joint Chiefs of Staff are conducted 
in the Gulf of Tonkin and North Vietnam. These 
sensitive operations have operated outside the USN/ 
USAF control systems. Aircraft involved have not 
presented an identification and control problem in 
view of the limited frequency of operation, direc- 
tion of approach and the permissive air defense 
environment which has prevailed. 

(12). Leaflet drops. are conducted over North 
Vietnam by C-130 and F-4 aircraft. These and other 
special operations by USAF and VNAF aircraft, operat- 
ing under MACV Operation Plan 3^A, are conducted 
under 7th AF frag orders and by execute orders issued 
by” the MACV Combat Operations Center (COC) for 
Special Operations Group (S0C-) aircraft. 

hJ . Post-Mission Procedures 

(1) Following recovery from tactical combat mis- 
sions, aircrews receive an intelligence de-briefing 
in a continuing program to update/verify enemy air 
defense order of battle, assess effectiveness of 
enemy air defenses, obtain visual BDA, and any other 
information which might improve effectiveness. 

(2) Operations critiques are held by squadrons 
and wings for the purpose of analyzing tactics and 
techniques. 

(3) Reports are submitted under the CINCPAC 
OPREP and MIDEFO systems. 

(4) Following recovery of photo recce aircraft, 
film is processed under a priority system with 
emphasis upon earliest Photo Interpretation (PI) of 
fi!lm involving enemy air defenses and BDA. 
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BIG EYE 
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1* '2' 1 EC -IU Airborne Early Warning and Control /..ir- 
craft (3IG EYE. serve as extensions of the ground based 
aircraft control and warning elements, providing radar and/ 
or Irr/SIF data to the TACC(KS) . They operate from two 
assigned stations (one high, one low) over the Gulf of 
Tonkin and one high station over Laos. 

2. (S) The low station (Alpha) in the northern part of 
the Gulf of Tonkin is occupied during the conduct of air 
operations against North Vietnam. Operating at 300 to 500 
feet, aircraft manning this station provide radar and* IFF 
coverage down to 6000 feet over the Hanoi area. Infor- 
mation is passed by this platform to the TACC(NS) via 
HF/S3E and/or by UHF through the KC-I 35 radio relay. 

3. (S) The high station in the Gulf of Tonkin (Bravo) 

is flown at an altitude of 12,000 feet or above. This air- 
craft depends primarily on SIF to identify the track 
friendly aircraft operating over North Vietnam. Informa- 
tion is passed directly to the TACC(NS) by Secure UHF 
(using KY-8s) or by HF/SSB. 

4. (S) Another high station (12,000 feet or above over 
northern Laos), provides IFF identification and tracking 
data on friendly forces operating in North Vietnam. Infor- 
mation from this aircraft is passed to the TACC(NS) by 
Secure UHF through the Udorn CRC or by HF/SSB to either 
Udcrn or Monkey Mountain. This aircraft can also get 
information directly to the TACC(NS) through the KC-135 
radio relay aircraft. 

5- (3) Aircraft manning these three stations operate 
from a Forward Operating Base (FOB) at Ubon, Thailand. 

The BIG EYE fleet presently consists of only eight air- 
craft, which precludes manning the Bravo station on a 
daily basis. The Joint Chiefs of Staff are presently 
considering a CINCPAC request to increase the force to II 
aircraft in order that all three stations can be manned 
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during periods of air activity against'- North Vietnam. 

Action is expected to be completed, and aircraft in place 
in Southeast* Asia before the end of April, 1967- 

6 . (^S) Improvement s expected trior to the end of FY 67 
inc lude : | 

Installation of QRC-2L8 and Cross-up . Approval for use 
of QRC-248 has been obtained and aircraft will be modified 
and equipment installed at McClellan AFB. Cne aircraft 
with this equipment is now in theater. Three more aircraft 
are scheduled to be in theater by 17 April and all 11 air- 
craft should have equipment installed and operating by 
5 June 1967. With this equipment, BIG EYE aircraft will 
be able to identify and track friendly/hostile air- 
craft with operating IFF. 

7 . (fs) Other Improvements Expected in FY 68 Are : 


a . | Installation of GPA-122 IFF/SIF Decoder ( Active/ 
Passive) . This equipment is presently being installed 
on ground radar scopes in Southeast Asia and action is 


underway to have it installed in BIG EYE aircraft, 
priorj to end FY 67. Mode 2 IFF is automatically read- 
out to the scope operator through use of a light gun and 


Modes 1 and 3 are displayed by setting in the desired 
codes'. This equipment enhances the Identity and track- 


ing functions by increasing the operator effectiveness 


in capability and speed of identification. 


b.l Installation of Radar Data Processor in Present 
BIG EYE Force or Replacement of This Force with ALRI 
EC-121S . Study is presently underway to determine the 
fastest and most feasible approach to providing auto- 
matic! track output information to the BUIC computers. 
ALRI (Automatic Long Range Input) aircraft are already 
providing this type of input into SAGE and BUIC on the 
US east coast and may possibly be used to replace the 
current manual operating BIG EYE aircraft. Another 
near-term possibility is the use of current off-the- 
shelf equipment, installed in the present BIG EYE 
fleet, to provide automated data inputs to BUIC. ■ It 
is expected that one of these actions will be under- 
taken 1 in early FY 68 . 
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. f c * A — tailat ion of Secure hr/S35 . The present key- 
mr equipment to make aircraft hr/33E secure c toe 
Ijirro for use in EC-121 aircraft. Efforts to ‘secure 
this means of transmission with solid state or smal' °r 
equipment are oeing aggressively pursued to gain this 
capability m the shortest period of time. 

3* (fc) Follow-on Equipment ( Bevond 1968) : 

. a * Headquarters, USAF is currently evaluating an 

£v T ^° T u e ^°f? and and controi system to replace 
^ f IG hlgh station aircraft and the airborne radio 

relay? This system, Tactical .Airborne Control and 
Surveillance. (TABCAS) , incorporates an improved beacon 
tracking capability, a secure automatic data processing 
interface with SEEK DAWN, and increased secure radio 
relay capability. Installed in a large jet aircraft, 
he improved altitude capability, combined with improved 
beacon tracking, will extend the low level surveillance 
and control capability beyond the Chicom border area 
Incorporation of the QRC-248 will provide all-altitude 
tracKing of hostile aircraft. 

b - Airborne Warning a nd Control System C MACS ) This 
system, under development by the Air Force, is the 
approved program to provide a new, state of the art 
replacement for the current airborne control and 
surveiHance systems. The greatest single achievement 
of this system will be the capability of radar surveil- 

^“!°T er l 1 ^: } y ? e ! 2 f terraln (non existent in current 
Scheduled to enter the inventory in FT 72, 
AWACS will be employed in Southeast Asia if hostil ; ^ies 
extend through that time cerioa. 
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1 • ( 3 ) General 


p_^, Marine Corps forces operating throughout the 

General u ? der - the command of the Commanding 

general, -leet Marine rorces Pacific (CG FMFPi*C) 6 

a w e P resent ly operating extensively 
throughout the Western Pacific in both a dire^ Lid 

-nn?h ?V° le - t0 the US effort in the Mainland 
-southeast Asia region. Command and controj of 

'•larine lorces operating ashore in South Vietnam 
is assignea to the CG. Ill MAF. CINCPAC -a- 

?o^ Cted H tha L the 111 'MAF °P^ate as a unilservice 
force under the operational control of COMUSMACV. 

b. The command and control of Marine air unite; ■ 

IS s-V 8 * 1 

air ^its to the Republic of Vietnam (RVT\n qt ,j 

iSi-cSSS^gs-FfeS "K 1 ;* c «fc« 

IS ssl 

FMAW-7,h AF agreement to this doctrine and concenr- 
ln order to provide an i-iterfacp - ZC, *!: conce Ptp 
Control System (TACS) of' COMUSMACV and "cMD^'t^AF. '"' lr 

vhicA apply* 1 to ? the °coor^inati on £tUd ^’ ° nly P 10 ”duie 3 

&£j^ms3a?£r 

protediref^eqS^ef ^ U fnte?t- Wi11 be limited *>“thOM 

COMUSMACV, CMDR 7th AF ^ CTfS? 11 *,^!? 08 * o1 ’ 
identified and described^ 77 and herein 
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marine air command AND CONTROL SYSTEM (MACCS) 
(CURRENT) 
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a J The FIRST Marine Aircraft Wing- LS3U i 
assigned me resources required to conduct combat air 
operations in support of the III MAF in the Mainland 
Southeast Asia Region. The CG FMAW exercises command 
and control through Marine Aircraft Group (MAG) com- 
manders and the assigned MACCS. Direct liaison and 
coordination are maintained with CMDR 7th AF through 
a designated Liaison Officer at the 7th AF TACC in 
Saigon,- and similarly, the 7th AF provides a Liaison 
Officer at the FMAW Headquarters in Danang . Addition- 
allyj liaison with CTF-77 is maintained in certain 
matters pertaining to electronic warfare through a 
designated FMAW representative located in the Wavy 
Liaison Office (NLO), 7th AF TACC, Saigon. Direct 
liaison with these commands for certain matters 


pertaining to air operations has been authorized by 
COMUSMACV. Personnel and equipment required to 
support air operations are provided by the Marine Air 
Grouji Commanders. For out-country combat operations, 
these are generally limited to air traffic control 
facilities required for air base operations, positive 
air control within the III MAF Tactical Area of 
Responsibility (TAOR), internal communications, and 
the tactical aircraft and resources required to per- 
form I the air missions. 


bJ The Marine Air Command and Control System (TAB A ) 
provides the TAC a system which enables him to coordi- 


nate and supervise air operations, but at the same 
timeJ has the flexibility to permit some supervised 
decentralization of control authority to subordinate 
control agencies. The parts of the system involved 
in out-country operations are: 


| (1) A Tactical Air Direction Center (TADC ) 
located in the FMAW Command Post at Darxaug. 

The TADC receives air operations data from all 
external sources, including the TAOC, the FACP, 
tHe PANAMA CRC and TACC(NS) and the C0MUGMACV/7th 
AF[ TACC in Saigon and presents this data in a 
manner that the TAC can carry out his command 
functions and responsibilities. 
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\ ) A ta c i leal A ir Geer a i ic:v Jailer =' : ACC ■ 
at Chi i Lai . 

j he TAOC provider the TALC with * r ,a r-e''*- ■■ -- *■■■■ 
ml orrria ‘ ion and facilities to effect c c u t r r 
the Chu Lai Lector of responsibi i. ity . In aadl*;-?;. 
it opera Lea in cloze coordination with r. ir 
Defence Battle Commander (ADEC) locat'd at the v;k 
AF TACC(NC) (MOTEL) at Monkey Mountain. Danane/ 

(3) A Forward Air Control Post (FACP) at Phu Eai. 

The FACP provides gap filler radar and communica- 
tions facilities for the TADC and the 7th AF CRC. 
Monkey Mountain. At the present time this facility 
is under the coordination and control of the PANAMA 


c. The present system is essentially a manual] y 
operated system. However, by June 1967, a major por- 
tion of the Marine- Tactical Data System (MTD3) vil" 
be in plac'- on Monkey Mountain (Hill 647).’ The 
wil] provide, by automatic means, the capability to 
conduct Marine air operations including the function- 
of detection, identification, and tracking of air- 
borne targets, the assignment and control of inte. r _ 
ceptorr, the coordination of SAM units, the assignment 
of air support aircraft to air support units, and 
enroute air traffic control. By August 196 ?- a 
Tactical Data Communications Central (TDCC) 'as an 
integral part of the MTDS at Monkey Mountain will 
provide a digital data link between MTDS and ' the 
Navy Tactical Data System (NTDC) and Airborne Tactical 
,t& system (ATD^) located aboard Navy ships and 
atreraxt. so equipped and located in the Mainland 
-'.out.heas t Asia Region and the Tonkin Gulf. ( r.co TAB p) 
-ne TDCC is the component through which UHAF and NLA 
digita^ data systems will interface with NT DM /Ml DC 
V.MCU the UsAl and NSA data systems become opera t io-f, i 
A, Ihia time, th are no major procedural change" 

■ squired . oome may eventually be reauir^d b-cair^ 

* auLicipated improvement in both the quant it-' 

“fjd quality ol air operational data availabJ- and ’ 
the speed with which it is proc*-<=«d 
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i . 1 : mz-'.z ~o 
o l r •...■■ ‘ s in out -CO un try co-ration :: 1 ■ : - : n • '< u ; r, - 
m'iit provided by III MAF, COMUFM/'iC Z/ r 'ur. ‘ r. A:*. t:-'j 
CiF-77. Ihese equipments are identified '-*.d d'.'cr::. 
in their respective parts of this ndy* Idem 4 5 6 7 8 iii'.t- 
tion |ana discussion of the equipment provided Ly III 
MA F/FiMAW ir. included in paragraph 4, Annex D of this 


Appendix. 


a, a Marine Air Traffic Control Unit (MATCU) ir 
provided by MAG-12 at Chu Lai for the purpose of 
providing all-weather air traffic control in and out 
of t.tle Chu Lai air base control area. An identical 
capability is provided for Marine aircraft by 7th AF 
activities at Danang . Radar and Communication equip- 
ment |and facilities required are an integral part of 
the systems provided by the MAGs. 

fj Tactical aircraft and associated resources 
required to perform out-country air operations are 
generally supplied by four MAGs, e . g . , MAG-11 at 
Danang, MAG- 16 (3AR-Helo augmentation) Marble Moun- 
tain] and MAG -12 and 13 located at Chu Lai. In 
addition to in-country air support requirements, 
these aircraft are performing the following out- 
country rnissions/f unctions : 

(1) Strike and Armed Reconnaissance (F-4. F-8. 

A-6. A-4). 


| (2) Might/All-Weather Radar Controlled Strikes 
(F-4, F-8 . A-6, A-4 ) . 

(3) Air Defense Air-to-Air Intercepts (F-4 and 
F-8 s) 

(4) Photo, Infrared, and Radar Reconns issanv- 
(RF-4, EF-10B, EA-6A). 

(5) Electronic Countermeasures (EF-10R. EA-6A) 

(6) Fighter Escort/Combat Air Patrol (F-4. F-8) 

(7) In-Flight Refueling (A-4. EC-130) 

(8) Search and Rescue • 7-34. CH-46. UH-1E) 





through tht 1AC2 . ‘ho?* daily ITMC aviation a::-":? 
set required for III MAE support ro that, such 
resources may be allocated in support of other forcer 
or missions. both in and out-country . These arret-' 
arc then assigned and scheduled by CMDR 7th AF on 
the daily 7th AF fragmentary (frag) orier in the same 
manner described for USAF assets. The daily 7th AF 
-tag order is forwarded to the CG FMAW wherein those 
assigned missions affecting USMC assets are included 
m the daily FMAW frag order covering all Marine air 
operations. In general, through mutual liaison and 
consent, the 7th AF frag orde^ will assign ?. ss'ts. 

by MAG because of the different aircraft nj a 
models available in the respective Groups. In 
response to the FMAW daily frag order and 1 h' ’,u r. 
daily, frag order, which is available at t>; ri MAG !.' v r -! 
for coordination information, the Commanding Offl^r/ 
Staff of the MAG assigns the mission to t.he appropriate 
squadron for execution. The squadron, t h=>n rr.&ko" the 
"necific air crew and aircraft assignments. 

(1) An exception to the above procedures exist'’ 
when Marine intelligence sources confirm t.h« exis- 
tence of vital targets in the vicinity of the DM2 
in RP I in North Vietnam. If it is d-’* - rm tried 
that immediate destruction of r here turret '* is 
vital and necessary, the CG FMAW, by rba : &gre*- 
ment with CMDR 7th AF. can conduct iram^diat** 
strikes upon such targets, provided t rs- t the 7th 
AF Command Post is notified prior 1 c. initiating 
t.he attack. 

(2) special mission requirements fr-r 

assets to augment CTF-77 operations. uch •, • 
ejectronic countermeasure support . :-r ^ f vrvs-. •d i '-h 
simultaneously to the NLO at the ?th* AF* Cos-maud * 
Post, .laigon and to CG FMAW. requir— rr 

are then coordinated with other on-w-a* Lous ■ • 



App -edi:: Z 
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7th AF Command Post;. £a; 
daily 7th AF and FMAW :: 


on and p laced on the 


I (3) In the event COMUSMACV declares a major 
emergency, CG FMAW is prepared to provide the 
CMDR 7th AF, for operational control, such air 
resources as designated by COMUSMACV. 

| (4) FMAW message frag orders covering a period 
0600-0600H for the following days' operations are 
issued daily. 

(5) Daily frag order information is passed to 
anil held by all Navy, Marine, and U3AF air coor- 
dination and control activities. 

b. I Target Selection/Assignment 


Target selection and assignment for Marine air 
forces is made by CMDR 7th AF (TACC-Saigon) and 
coordinated with the FMAW Liaison Officer at the' ■ 

7th AF Command Post, Saigon. Target dossiers are 
prepared by the MACV/7th AF Intelligence Center in 
Saigon on all appropriate targets and forwarded in 
advance to the FMAW. In general, adequate numbers 
of each target dossier are forwarded to permit each 
MAG and the Wing Headquarters to retain " copies , and 
in addition, have sufficient copies for the strike 
air crews. Normally an adequate amount of general 
pnotojgraphic coverage and enemy order of battle 
information is available at the Wing and Group Head- 
quarters to fulfill air crew needs for unscheduled 
missions. Track and station positions and time data 
required for those missions lacking specific target 
assignments, e.g., electronic countermeasure, in- 
flight refueling, reconnaissance, and search and 
rescue missions, are provided by either the 7th AF 
or CT|F-77 to the 7th AF Command Post, Saigon. It 
is then either placed in the daily 7th AF frag order- 
or relayed by direct communications to the FMAW 
TADC, depending upon the urgency. 

c - Ordnance Scheduling , 

Ordnance to be carried on all Marine aircraft 
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in cut-country -.'onbe t operr- r io:;:- ir 
7 ;, .h AF in coord in:. ; ion with • he ~FPAvT I 
f / <-h Ar Command Post . . igrsn. “ j- » ■* - 

• t;;r ° 5 r ‘ 5r E* ! <>*’ nick. Th^ : .yn-.'Ar"'' 

■ 4 i ■ 1 ^ 1 u* j.ne j. . nor msily specified on x.. i ■ - 

j>sg orjr. r or j‘:y A'- res ’ s ... T ; - 

lh,: v ' lAlv TADC. This inform- 1 ion Ir“a: - ' -cr- 
- * i y provided on the frag ord«r. 

u • kIt Crew Frjgfin.g 

Information necessary to accomplish air r-r^v' 

-r-ioi mg 1 provided by intelj igenc'* -siumrir i 

d°=ri ? rr, general operating Lirtructioi.'fui,- 
out.ed by periodic general frag order:-) and daily 
derating frag orders, normally, thir informal ion 
1: ‘ P ro ^ 1 ded by CMDR 7th AF Command Port and Int^i li- 

K&SsrMS 23S? *** ■“ t0 “ Uc «•«•*= 

hu^V -or r r? e 7 r0m airfields located at Dariang and 
n - ^ i or fixed-wing aircraft, and Marbl* Mounts in 
(Do.a-ig) for helicopters. ' '“ unl=,ln 

a. Danang RAPCON (7th AF.) provider air t-raffi- 
control for all aircraft operation.- within ™r. & U. 

. nnp°v?fh 1 f nfid 3t ? anang Approach Control in acco’-d- 
^n e with agreements made with the Dir— tore' I ,,r 
v. v*. nviation ( DCA ) , Republic of Vietnam. 

. n .h. FMAW * by meaa * of assigned MAI CU. p,— id , - ,< r 
-n—fs. = or ‘ tr °l f° r Chu Lai and Mart,!- mSiit.filr" , 

coordinated with Danang RAPCON. in r PC '^- 
= “ lc ~ uith agreements made with DCA. ~ ~ 

AMA ?* Danang Control and Reporting Center (CRC) 'pin 

AMA), as a control agency for tb* V £ iff mi 

vid-s flight following, navigational, ^nd "ir’ccn?^- 

r-;: s t^Lde7 Si S; cra D ft fn or thro $ l 

unciuae. onu Lai. Danang. and ’.•innnr - i r. ^ 

'jpon request. 6 -ountuiriy 
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d J Marlas aircraft invulvad in 5-u*. -country operation 
report through the MAC CF to the /:h A? TACT. Once 
tneoe aircraft have reported in : o the 7th AF TAGS, 
coordination and control procedures are identical 
to those prescribed for 7th AF air ■'oft. Special 
m lesions flown by Marine aircraft support of CTF-77 

air operations adhere to 7th AF p durer until 

tney I report in to a CTF-77 air cc. rol facility. 

At that time, and while in CTF-77 -'ear: of responsi- 
bility. the aircraft adhere to the r-ordination and 
control procedures herein described for CTF-77 air 
operations . 


5* (S) Post Mission Procedures 


a l Aircrews returning from missions report to the 
MAG Headquarters for debriefing. Debriefing Is con- 
ducted in accordance with a FMAV/ standardized debrief- 
ing form. This form is completed by MAG staff person- 
nel. verified by the air crew, and forwarded to the 
FMAW Headquarters. FMAW staff personnel convert the 
data provided on the debriefing form to digital infor- 
mation on a Mission Data Collection Sheet (MDCS) and 
transmit it by secure communications to higher com- 
mands. e.g., C OMUSMAC V /7 t h AF. CINCPAC, and the Joint 
Chiefs of Staff. 


bl Timely reporting of perishable intelligence 
data| collected ■ by air crev/s is transmitted most 
expeditiously by either direct secure voice or by 
"flash" priority message communication t.o COMUSMACV/ 


CMDR 


7th AF 


in Saigon. 


c 1 . Photo or other sensor data recordings obtained 
during strike missions flown in support of* 7th AF/ 
CTF-77 requirements are forwarded by the most rapid 
means (air delivery) in accordance with 7th AF/ 
CTF-77 established procedures herein described. 

dl Special Electronic Warfare reconnaissance 
information is forwarded in standard TOP SECRET 
format to higher Headquarters in the same manner 
as described above. 
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ANNEX D TO APPENDIX G 
COMMUNICATIONS 

-• (S) Inter-Service Coordination and Control 
--■nice tions 


a. Control of US air .oy>ora tions over Nor th Vie T * 
:.n exercised jointly through the 7th A F TACC (NS* \ 
.Conkey Mountain near Danan? and the USN PIRAZ snic 
xne Gulf of Tonkin. Control is based on the colie' 
excnange and correlation of all available informal 
from surface and airborne sensors as well as the 
direction of commanders. Near real time voice 
coordination among widely separated sensors and 
control centers is .principally effected on unsecur: 
' radio relay) and HF CSB circuits. Limited 
point- to-point secure voice circuits are available 
Integrated Wide- Band Communication Syst- 
In addition, the Navy STEAM VALVE sys 
pro vices a very limited capability for ship/shore r 
“ 2 ( ~ , ur - voice but has proven to be cumbersome and ur 
i±riblo to the operators. While some short range TV 
voice coordination circuits are cryptograpnicallv 
protected with the KY-8. the use of the KY-8 is 
^imitea to surface units and certain large aircraft 
due to its size and availability. A miniaturized 

?n£ 8 Sv n J f « th ! f?‘ 8, th£ ^- 28 ’ is bein S Procured 
toi co installation in tactical aircraft. Thi = 
vil. extend voice security from the. control cents’-* 
to strike aircraft. 


r. ine essential voire and 
circuits necessary to support 
Monkey Mountain and CTF-7 - ’ FT 
the vi.;lf of Tonkin are shewn 


teletype ccc'iinat 
1 th AF operations 
•A2/NTDS oper tions 
in TABS A and B. 



-• Communications (Navy 


9. General . Tactical communications rurr-.f i* . 
:.-or-.n j/ietnam air operations include UKF i:*” ' 

1-612 tical aircrai t . .. v.r port communii. ■.»,». ■ 

.p.-j^ed by other air and »• t: face units, i- • 

-.izr- Frequency (HF) voice, r.-dio teletype &■ ~ d*:-* 
q uipnent Tor long range (beyond line of ’rirrir. ' 
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' communications. These unit's employ UHFor VHF for 

short range communications incident to air operations 
and, to a lesser degree, for surface operations. The 
following is a description of communications 
directly and indirectly involved in YANKEE TEAM 
operations. TAB C is an overview of 7th FLT 
communications in the area. The elements and 
programs shown in TAB C are keyed to paragraphs 
in this annex where they are discussed. When 
applicable, items are cross referenced to other 
sections of the report. 

b. Tactical Aircraft Communications 

(1) Carrier strike aircraft utilize UHF voice 
communications for mission coordination and 
execution. This includes coordination involved in 
aircraft launch and recover;/ and control nr the 
aircraft while airborne. Fust of the voice UHF 
communication equipment empl -yed is of the 
standard 225-4-00 megacycle* 1750 channel type. 

A few aircraft have 3500 ' unel versions which 

permit tuning in 50 kilocycle increments, vice 
100 kilocycle tuning in the 1750 channel equip- 
ment. Tactical aircraft o mmunications . in 
general, are limited to UHF primarily by antenna 
considerations. Lower frequencies require large 
antennas which are mechanically incompatible with 
high performance aircraft. While VHF is used in 
some aircraft, it is not ./iuely used in strike 
aircraft. Various relay ms ( MIDDLE- NAN 

concept) are employed tc i -lay UHF transmissions 
to and from strike aircraz * . Included are UHF 
relay devices in escort chi; s and support air- 
craft such as the E-IB an: ?- . Larger dr- 
craft such as the EC-1211*: 111 LOOK) provide UHF 
relay service in addition r\.1ar and ELI'.'? 
advisory functions. Air- -air data transfer 
required in the NTDS/ATES is accc- culishr- 

on UHF. Additionally, trv- ;-•! has a HF .air-to- 
surface data transfer capa: r.21“. y. Cryptographic 
protection of these data* 1: is to be achieved 
during 1967 . 

(2) A program has teen ini’-i* ted for 
implementation during FV • " which will provide 
UHF voice security devices isr tactical aircraft. 
These devices (??.'- 28) will vvv;r.it immediate 
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SEVENTH FLEET COMMUNICATIONS 
(SYSTEMS/ELEMENTS) 














secure voice communications with and among 
tactical aircraft. Communications analysis 
indicates such a capability will enhance the 
. I 1 ec tiveness of strike aircraft. The KY-8 

••~L 1 w rSer ^ erslon of the KY ' 28 > is currently 
...>ed by curl ace units and larger support 
-re raft. The KY-28 program is outlined in 
••^ragraph §. The KY-d program is discussed in 
..■aragrapn b. A compilation of additional 
reprographic equipment is contained in Tables 

Communications Support ing Tactical Air Operation. 

(1) ELINT/Reconnaissance aircraft communica- 
tions are provided primarily by UHF equ“nt 

;:.® p ar f?f aircraft > lncludin S the EA-3B and 
EC-lilM, have a High-Frequencv Cingle Side- 

YHF viice 4e a Ef^ y hia addition to- UHF and 

teletype capability, per£, fg^ne t^d^ 
v .-mmunicationr among several subscribers? The 

capability is discussed in Volume III 
-•‘s « I employment of the BIG LOOK aircraft. 
x.-lB B to Annex A describes BIG LOOK. 

ComiuL Son.s rb ° rne TaCtlCa1 Tlata Sy3tem t*™) 

(a) Extended tactical control of carrier 
basea Strike ana AAW aircraft is effected 
through .he .-iTDS installed in the E-2A air- 

»lr lan,^ ******* is equipped with advanced 
0 ,„ 5 radar and supporting electronic 

.-uipmer.t required to perform this mission 
Communications are provided for UHF air-t^ai- 
* to ? t:.-surface voice and data transfer 
a HF air- co-surface data/voice link is also 

include a. The d^siizn of fvp pc / 

ii -r>n ^ _ Uw£jj.gn oi t r.e ^o-oc (communica- 

m i s ?r lon5 IFF package) permits the 
function as an airborne : JHF relay 

E £ itS air c °nt rol mis s ion . 

(d) The E-2A at present does not have 
equipment installed for encryption of its 
°r voice circuits. The KG-23 has been 
developed for encryption of the air-to-surface 
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HP data link and delivery of the KG- 23 has 
been accelerated by direction of the Deputy 
Secretary of Defense. It is currently under- 
going operational evaluation, and delivery to 
fleet units is scheduled during the last 
quarter FY £7. The requirements for UHF 
secure voice in the E-2A will be fulfilled 
with the installation of the KY-28. Delivery 
of the KY-28 to the Navy is now scheduled to 
commence during April 1967. However, the 
aircraft manufacturer indicates KY-28 
installation kits for the E-2A will not be 
available until October 1967. The ASQ-88 
must also be modified to operate with the 
KY-28 for direct UHF communications and to 
enable relay of the KY-28 encrypted signal. 

It may be possible to accelerate these 
modifications and the manufacture of installa- 
tion kits since a secure voice capability is* 
necessary to realize full utilization of the 
E-2A/BIG LOOK/BIG EYE potential. BIG LOOK 
and BIG EYE have KY-8s installed which are 
compatible witn the KY-28. An accelerates 
schedule is being investigated. 

(3) BIG LOOK Aircraft Communications 

(a) The Navy has deployed two EC-121M 
aircraft under the operational control of 
7th FLT to provide tactical warning against 
enemy defenses. Project name "BIG LOOK 1 ' 
has been assigned to this warning effort. 

The BIG LOOK aircraft are now operating fivr. 
Danang in direct support of CTF-77 and~7t;' 

AF air combat operations. Three additions 
aircraft will be deployed by June 1967. 


airborne units are transmitted on UHF°<tU£* »'* 
channels. The BIG LOOK aircraft has one HF 
A/G encrypted teletype circuit, the funcci::- 
of which is described in Volume III. 

(c) The communication capabilities cf .if 
BIG LOOK aircraft are shown in TAB D. ?i;- 
LOOK equipment and functions are listed in ; ‘-'I 






TABLE 1 


’ :g 

LOOK 

Communications Equipment/Functions 


■ rr t 

NO 

CAPABILITIES 

FLECTION 

.-EMFL0VE7*- - 

• • KEY 



UHF (22Li-40CaRc) 
1?‘ 0 Gha:: 

Voice 

A/A,A/G,A/S 
UHF Relay ] 

Extend UHF SHG 
1: - Met 

IS^lT 

FAR 

0 A/S* 

F 

;c-ioi 

1 

VHF (ll6-150mc) 
680 Char 

Voice 

A/A,A/G,A/S 

FOG F?f 

Mis. *3 Coord 

CAR 

D 

F 


1 

HP (2-~, "■» '-) 
14,000 C'i.an 

Voice 

A/A,A/G,A/C 

ror: 

Kii.s:’.- . Coord 

n 

»119 

1 

HP (2-30iaa ) 
28,000 : .;n 

Voice, RATT 

• A/A,A/G, A/F 

pos ;-.rr 

.I-----:'' U'-'Ora 

D 

“7 

1 

TTY Snc • der, 
100 WPM 

TTY Security 1 
A/ G , A/S ! 


} /USA 

- o 

2 

UHF Secure Voice 

A/ A , A/G , A/S , 

i 

\ 

i 


Tac: i cal 
Vclo- . * rarity 


: r-2'64 Teletype 
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BIG LOOK COMMUNICATION CAPABILITIES 





SEE TABLE 

FOR EQUIPMENTS/ FUNCTIONS 
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W Aircraft Carrier Communications . Aircraft 
carriers are equipped to function as mobile air 
stations and have the communications capability to 
perform this mission. In this capacity, the 
carrier is equipped to provide communications 
incident to air traffic control including land/ 
j.aunch, mission control, fighter intercept ^'" ,r trol 
carrier controlled approach (CIA), and other~* ~ ' 
aspects of air operations, 'r.rious HF systems 
are installed lor long range snip to shore and 
ship to ship communications. Chort range 
communications incident to ship maneuvering and 
aircraft operations are accommodated by UHF a ^d 
VHF systems. Capabilities and associated 
equipment for a typical CV A (VS S CONSTELLATIOr 
CVA-64) are shown below and in TAB E. Cominunica- 
. ions suits for ether CVAs ’/cal vary but = ^ ** 
a.pao ilit ie s will be similar. Terminal a ci';i ’■■^^nt 
(teletypewriters, frequency f.andsrdsT cor!v«^t»rs 
etc) are not shown. ~ 5 




CVA-64 

COMMUNICATE. 

10UIPMENT 

Equipme: 
vary in 

it: ( CONSTELLA 

other CVAs) 

TION, CVA-'i 

.;v/ri : Comm ' - - 

TYPE 


NO. 

capabilii 

£ FUNCTION 

V7RT-1 


2 

300-550 ••• 

T ran / m i ~ 

SRC-1-. 


1 

2-30 me 

Tran cm i *. 

urc- - : 


4 

2-30 me 

^v'or'. ~ ' - *• 

WRT - 


10 

2-30 ];.C 

yw, . 

IJRT-7 


2 

115-1: n m 

T r>', : j - > ' * 

GRt- . 


r, 

-25- .. 


ERC-iV 


1 

22.5-4=. : rr. 

Trcr.s: 

cnc-’'’ . 


4 

225-1./- 

Xrsi 4 .2 

PRC- Cl 


3 

-'25— • 

Xmi: • 

TED 


10 

Z '2~ - 0 " 

Trans:: : 

CRT- } 


v> 

fhT and ■■ : 

V • Tvn »- < 5 ., •• • 




















FUNCTION 
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UKC-'l 

I3RR-3 

SBR-11 

H-390 

WRR-2 

R-390 

R-1051 

R-274B 

VRR-27 

VRR-35 
UCC-1 
TT-321 
UGC-1 
USQ-20 (v) 


NO 

3 

1 

9 

6 

6 

29 

6 

1 

2 

15 

n 

l 

8 

1 


CAPABILITIES 

121.5 or 2^3.0 .me Transmit 

14-30 kc Revr 

14-550 kc Rcvr 

500-2250 kc Rcvr 

2-30 me Rcvr 

2-30 me Rcvr 

2_ 30 me Rcvr 

30-260 me Rcvr 

115-136 me Rcvr 

225-400 me Rcvr 

TTY Multiplex Terminal 

FAX Xmit 

NTLS Terminal NTDS 

NTDS Terminal 


HL-1,2 

KW-? 

KW-26 


KNR-3? 
KG- 14 


3 TTY Off Line Crypto 

o TTY On Line Crypto 

4 TTY On Line Crypt c 

3 TTY On Line Crypto 

7 Key Generator 

- > ?IRAZ/SAR Communitat ions 


Encrypt/Decrypt 

Enc ryp *: /Be c ryp t 

Transmission 
Securi : y 
Encrypt /Decrypt 

Multi-Channel BCST 
Dec ryp * ion 

Multi-Channel BCST 
Dec ryp t ion 


(a) Specific 
rj.ee t Commander 


ships have been assigned :v the 
c CTF-77 for PIRA2 . 3AR ar.d AAW 



- ‘-a.-* 

SECRET 

/ duly in YANKEE TEAM Operations. All PIRAZ 

ships are configured for HTEC operation. 

The CRC-16 is the four channel HF trans- 
mitter-receiver used for MITE transmission/ 
reception. Usually only two channels are 
used for NTDS application end the remaining 
channels can perform other Hr communications 
functions. Ships designated fur PIRAZ/ S^?;/ 

AAW use are listed below-. Cormiunicntions 
suite have beer, increased to r rovide the 
indicated capabilities. 1 1 : ....oes where 
eauipment is not available * cabling end 
foundations are being installed and equipment 
is rotated to the units in the forward area. 


(b) PIRAZ 

1. Ships Designated f'-r PIRAZ Duty: 


•'hip To CTF-77 

ccr-f- - : vKGPEA?.: *•'_.> Oh 

fa-:.: - t-tcagc 68 

ELO-Sv - MINA? Oct 7 7 

DLG- 2 INWRIGHT May 07 

ILG-33 ‘ ?0X .Tun 07 

i 10-11 - MAHAN p- c 76 


~ \::i p "11 P: . -- '•.11 

t : :.n ms mpatiii*’ .■’or PI.FA.0 o-:tv: 

a. UHF ' ?cur= ce Device ; (IPi-S) 


TEC 


f'o r 




r 

22 .) 


/ 
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f. Multi-channel broadcast reception 
equipment, channels 1-7, Type f, N" Crypto 
system. 

£. SRC-lo - NTD2 terminal 
(c) SAR/AAW 

1. Ships designated for SAR/AAW Duty: 


ShiD 


To CTF Control 


BUCHANAN 

Oct-Dec 

66 

PREBLE 

Oct-I>ec 

66 

H.B. WILSON 

Oct-Dec 

66 

WADDELL 

Oct-Dec 

66 

HOEL 

Oct-Dec 

66 

BERKLEY 

Oct-Dec 

66 

goldsi :; : .ough 

Oct-Dec 

66 

STODDERI 

Oct-Dec 

66 

DAHLGREN 

Mar 67 


W.E. PRATT 

Jul 67 


COOI.'TZ 

Dec 67 


DEWEY 

Dec 67 


.71*.* C 

Jan 68 



b. cr. v;ill have the following 

- oritur . ie at ions .npability for SAR/AAW duty: 


a. 1 jM? Secure Voice Device (KY-S) 

£ , - HV transmitters 

c. 7 7::F transmitters (4 quick shift) 

d. 7 V>:f receivers 
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3. During initial phases of the FIKAZ/ ’ 
SAR/AAW concept, equipment pools have been 
established at Subic Bay. Equipment in 
pool: 


a. 3 URC HF transmitter/receivers 

b. 3 SRA-22 

£. 3 GRC-27 UHF transmitter/' receivers 

(6) AGMR fUSMavy Communications Major Relav Ships), 
USS ANNAPOLIS ana USS ARLINGTON 

(a) The USS ANNAPOLIS (AGMR-1) and the USS 
ARLINGTON (AGMR- 2) are converted aircraft 
carriers modified to operate as -major communica- 
tion relay stations. Each has the capability of 
performing the services of a naval -shore 
communication station. Primarily, the AGMR 3 
provide mobile communication facilities for 
command ar.d control of fleet operations in areas 
'..here shore : cations do not exist or are 
inadequate. The ANNAPOLIS became operational in 
June 1964 and has been on station in the South 
China Sea .ince November 1965. The ARLINGTON is 
currently undergoing fleet acceptance trials 
and will be deployed in support of Southeast 
Asia operations by September 1967. Both ships 
can accept helos for operational supply support. 

The ANNAPOLIS ca 3 been in the Yokosuka. Japan 
shipyard undergoing repairs but is expected 1 c 
be back on c * at ion. during March 1967. While the 
ANNAPOLIS hm been operating off South' Vietnam, 
it v:ill begi-. cpe rations further north in 
support : 1 N?IEE TEA!*! operations upon 
completion . current repairs. 


(b) Afl;:it units operating in WESTPAC have 
beer: unauin :s in their praise of the AC- MR 
services indicating the important role cf the 
AGMR in Southeast Asia naval operations. The 
ANNAPOLIS a crew of 750 officers and mer. 
while the A? LINGTON has a crew of about A00 . 
They zozh h- :e similar capabilities with the 
ARLINGTON 1 ., ;esign reflecting "lessons learm- c" 
with the AMS.APOLIS . (See TAB F). 


ET 
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(7) STEAM VALVE Program ' 

(a) Project STEAM VALVE was initiated during 
1965 in response to an urgent CINCPACFLT require- 
m ent for a HF secure voice capability to coordinate 
7th FLT air operations. STEAM VALVE, an interim 
program, is installed in the 7th FLT flagship, 
attack carriers, specified cruisers and at 
supporting snore commands indicated herein. 

Fifteen complete systems were initially procured; 
six for shore terminations and nine for 
installation in selected ships. Subsequently, 

the shipboard equipment was rotated to YANKEE 
TEAM units with a total of twenty-three ships 
configured to accommodate STEAM VALVE equipment. 

The initial installations provided subscriber to 
subscriber secure voice but was not capable of 
being netted. A netting feature is currently 
being incorporated. 

(b) Command Subscribers 


1* CINCPACFLT Headquarters 

2. C OMSEVENTHFLT Flagsnip 



3. * YANKEE TEAM carriers/cruisers 

4. COMNAVPHIL 

5. COMNAVFOR JAPAN 

6. COMSEVENTHFLT Detachmem ' ! C ,T (TAN SON 
:; HUT7, coordination with T tr. AF Commands 

7- Chief of Naval Operaticns (Flag Plot) 

(c) Ships which have provisions fcr STEAM 
VAL'-'E or are planned to receive instillations: 


1966 



USS OKLAHOMA CITY 

CLG 

5 

USS ORISKANY 

CV A 

34 

USS INDEPENDENCE 

CVA 

62 

‘UPS TICONDEROGA 

CVA 

14 
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*• Cu rren 


*uss 

HANCOCK i 

cva ly 

*uss 

BONNE HOMME RICHARD 

CVA 31 

USE 

RANGER 

cva 6i 

*uss 

KITTY HAWK 

CVA 63 

USS PINE ISLAND 
1967 

AV 12 

USS 

INTREPID 

CVS 11 

*uss 

ENTERPRISE 

CVA(N) 65 

*uss 

CONSTELLATION 

CVA 64 

*uss 

CORAL SEA 

CVA 43 

USS 

MIDWAY 

CVA 4l 

USS 

ESTES 

AGC 12 

USS 

ELDORADO 

AGC 11 

USS 

MT MCKINLEY 

AGC 7 

*USS 

PROVIDENCE 

CLG 6 

USS 

CANBERRA 

CAG 2 

USS 

TOPEKA 

CLG 8 

USS 

GALVESTON 

CLG 3 

*U SS 

F. D. ROOSEVELT 

CVA 42 

USS 

FORRESTAL 

CVA 59 


i.y have system on-board 



(d) STEAK VALVE Equipment 

1. 1 KY-537 vocoder 

2. Secure System Controller 
3- System Isolator 
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4. 1 TSEC/KG-I 3 Crypto Device 

1 FYC-9 HF Modem (ship or shore) 
,6* 1 FYC-9 HF Modem (shore only) 


The foregoing equipment occupies approximately 
two and one half standard 19 inch racks. 

(e) Comma nts 


1. The STEAM VALVE program was established 
as an interim system. However, an additional 
29 units are now being procured to expand 
the program. Four of these systems will be 
used by the USMC in communication vans, the 
remainder will be utilized in selected shins, 
shore stations and for technical schools. 


CINCPAC has submitted to the Joint 
Chiefs of Staff a statement of requirement z for 
tactical narrowband secure voice equipment 
Based on this submission, the Secretary of’ 
Defense has directed the Joint Chiefs of 
Staff to evaluate CINCPAC requirements 
and submit recommendations by 1 March 1967 . 

The status of the resulting study is discussed 
in paragraph 2b (16) of this Annex tinder 
Narrowband Secure Voice Requirements. 


(8) 0perations While Employing 
Contro l (EMCON) for Communication 
Radiation Silence 


Electronic 

Deception 


Enlss io 
or 


n 


(a) Control of electronic emissions in fc^ce 
operations can be divided into two separate trees: 
11 ) those radiations emanating from electron;: 
sources such as radar. IFF and various weapons 
guidance systems and (2) those radiations incident 
to communications. The former operate at fre- 
quencies in the UHF band (300— 3000mc) and higher 
where radiations are limited approximately tc 
line of sight, a function of the height of 
both the radiating source and the detection 
device, and the power of the transmitting element. 
The radio distance to effective horizon is given 
with a good approximation by: 

d=V2h 
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where: 


h = height in feet above sea level 

d = radio distance to effective 

horizon in miles, when h is very 
small compared to the earth 1 s radius 

Accordingly, UHF radiations are susceptible to 
detection, jamming and deception at relatively 
short distances only. Enemy threats and US 
countermeasures associated with these functions 
are addressed elsewhere in this report in the 
Weapons and Munitions section. Conversely, 
radiations incident to long range communica- 
tions upon which the CTF is dependent (HF, 3 to 
30mc, and lower) will propagate up to several 
thousand miles. Information content is pro- 
tected cryptographically; however . the location 
of the source of radiation can t:? determined 
accurately from these distances, using direction 
finding (DF) techniques. 
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Tmrr 

r 

p r pq # 
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mmj 

!f v p i o 

4a.MC.NuEV T 
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* 

Ord*r Wit* j 

125 
. THS 

1 KW- 2* 

\ 

S ** C u f * 

J Thlfllp*- 

«ul»r li>.» 

a c u r *• 

Mi-7 T* 1 « i * p* - Fltihlc coAtrat 

. - i i » r (Ota* 

6 

NAVCOWOPNET ! 

P»5S 

1 KW- 7 

1 tTlfCVpa. 

•v f i i • r Ronrt ITS 4 r»ai 

■■ 

CnMiml 

TA5 


• CTTPI, 

M*-.'* Cn ip r*(ilii; oat r«l 

D 

Ship sno'- 

•••»:. 

i hw-.-t, 
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MULTI-CHANNEL SHIP TO SHORE 
CIRCUIT/CHANNEL PLAN BY SHIP TYPE 


TYPE SHIP 
AD(FF) 

AGO* 

AGMR+* 

AVP 

AR(FF) 

as(ff: 

AS ( F3M ) 
CA(FFF)* 
CAG/CG/CGK 
CC(FFF)*** 
CLG( non-flag,) 
CLG (FFF) ** 
:VA/CVA(N) 


A B C D 
X X X X 
X X X X 

:: x x x 
x x x x 

X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 


E F _G H 

X X X X 

X X X X 

X 

X X X X 

X X X X 

XXX X 
X X 

X 


* - T wc full systems 

- Six full systems 

- Four full systems 

Ships with less than eight channels allocated, 
may as operational conditions dictate, be 
issued equipment to terminate additional channels. 



lac *j o 
Annex u t 
ADD6*idlX 


GD.T-1 


c O’ 



CONFID] 


J2E] 


AL 


TAB K TO ANNEX D TO APPENDIX (3 


CAM RANH BAY COMMUNICATION FUNCTIONS 
(NAVY) 



























CONKIDlSffi'I A L 


TAB N TO ANNEX D TO APPENDIX G 

AIR TRANSPORTABLE COMMUNICATIONS UNIT 
CAPABILITIES 


VLF RECEIVE 


TWO HF-SSB 
VOICE CIRCUITS 
SIMPLEX ONLY 


16 CHAN 
PLUS VOICE 
CKT 


SINGLE CHAN 


CHAN MULTIPLEX 


1 USED FOR * 
j MULTI-CHAN J 
| VOICE OR BCST I 
1 AND/OR DCS UNkJ 


TWO KW-26 I 
TTV ! 

ENCRYPTION 1 
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■RET 


(9) Haval Sho re Communications Station ni AVC0 ■ ■ - T/ , , 

nf M i a l T ~ fc G snows the circuits and functions- 
of Navai Communications Station Philippines 
v/hicn is the Southeast Asia Communication 
Area^ faster Station controlling navai 
communications in the area. The area NAVCOMMSTAs 
prcv.ue communications support to all naval urits 
operating within the area of the NAVCOMMSTA' 

s 5*Jg5BfcfKgSgf^ 

”:*t “0 <« is accomplished Ei™o-o„ 

j f er ..ransfer circuits with Clark AF3 and Fuchu. 
ijiitit .a air operations voice network^ ef 
between Cubi and Clark. 


::a7-:omk7.ta Phiiit- 


t ar 
tel-; 
oth 
prc\ 
pier. 
ST A 
is • a 
(cha 
t 

chan 
exp e 
tra: 
chan 
cat- 


‘ b ) The entire effort o 
is directed toward 7th Fi/i 
icuiar interest is an encrypted air/ground' 
circuit with the BIG LOOK a-*v 
■ . -ANKEE TEAM units on the net. Thi<? n P - ' 
--!h S a f^rect intelligence channel to the / 

a °tivities at NAVCCJC- 
rr.ilippines and Danang. Further di«=t*-ib’-t-' 

ih? P h She h V / a the ““Itichannel broaaojO-' 

.m.e r* i : 


up- 

c-n 


tact 

er.gr. 

recc 


. r :r.si 6 ), ship/shore ana c canon user facUi 
available at the NAVCOMMSTA. Currently 
s ^- x or * the multichannel broadcast l 
lencir.g backlogs of hish - = 

-c. CINCPACFLT has recommended ^th^-re^ 

7 : six oe untvinned : - rrcvide -‘V-V 
" : ‘ y . Addi tior. ally, i 7 k s er- 

i-- multi channel shlc-to-shl 
-- oe dedicated to a OVA netted or cratio v 
: t ions will permit ;.e ratio e>: char 
-- 1 - intelligence aiaonr COM 7th FLT ~ : inVt ? 

in YANKEE TEAM operations. The CINCF.-C ‘-LT 
tner.dations are being considered** ” 
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ET 


nl .P 0 ^ Fleet Multichannel Pariin Teletvpevrri t Pr 
Shin ana snore-to-Sh i p tMCS/S) ConmunlLriitsT " 

(a) The single channel teletypewriter cir 
cuits previously used for ship aS shorl-to-shin 
communications proved to be inadequate for the 
° f traff i c required for the control of 
^ldely dispersed mobile units. The KCS/S con- 
was formulated t: provide Naval Ccmmur.ica- 

of -hin ?n an h 0f ln 9 reasin ? the circuit capacity 
of ^hip-to-ahore ana shore-to-ship teletvoewri tL 

wlthout increasing transmitter, receiver 
is beinnnstalled e on n sIiected shi^s . equipment 

n-sr 

throug^'at "naval^shore^'stat^cn'^ar^i’-^comm - • 

tion ship terminals fG duoiex 

MCS/S chanr®lizlt-‘c" reo - u irements. 

vy . 6 ?ec ;f A cr^riic as snown ir TAB I Thp 

traffic f^™S^Vitfor n sSb^!bfr rf -- Uir b n ® ■„ 
termination The ?w - f. suoscriber .0 subscriber 

channels. * OffJn.. °.i, , tr ‘ s remaining 

alternate means of er.d-to-end ' a;i . . 

privacy when int-- ----- - e rr .i : -pt-^n 01 special 

bypassed, "he KCS/T -' annct fcs 

t^e is shewn in ill ?7‘ C £j :?&*** 

LI Percent complete. Shies denied “ 
nave naa orioritv i- -^e‘ivirr‘f/-7- ■ ' D 

“ * -ceivin fc installations. 

capabilities 

cility is ^®r enhancement :-f this capa- 

i ne error d' a V=;^. : ':- 3 f_5 n ®^ii ary . s 'iui?r.ent employ- 

r-j- es — . ~‘ a •' n 7='2ge listr: -ution fea- . 

aent is -iS^° n '° f '" is equi? ' 
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SEQRCT 
— r ■ 


w--i*»eaaK£;.'; 


D (1 P Fleet Mul tichannel Radio Tel st.vnpw ri 
Broadcast Plan (MCBT ■ JP uer 


(a) The MCB permits the broadcast and receD- 
H° n °m radlot f let ype signals. Eight discrete 
100 WPM cnannels are transmitted on one SSB fre- 
quencyirom shore naval communication stations. 
Only aircraft carriers, cruisers., and other 
selected major ships are equipped to receive all 
eight channels. Other ships are equipped to 
receive a lesser number of channels as a function 

T ? e ^ CB . uses a combination of KW -37 
and KG--I-4 crypto devices for security. Ud to 

can be operated with each KW-37 (the 
the 3 KG-^4st deS thS required timin e signals to 

vnn MCB is now °P er ational in the Pacific, 

^rlo-^iae coverage is scheduled to commence by 

£ 11 shlps have been equipped but 

’^ c •■'nich are scheduled to receive MCE equip- 
ment are oeing outfitted as they are overhauled 

2 3 ^ ?S c ? er ating in the Pacific nave' 

a MCB reception capability. 

as foil- •'•h' rent Pacific Mcs channelization is 


Channel 

1 


4 


6 


SECETET 


o 


Functional Use 

kS'vJ - may be otherwise used if 
required 

SrECIAL PURPOSE - Intelligence 

COMMON USER 

U.S. FLEET BROADCAST 

A3C - Atomic Strike Circuit for 
CVA and Flagships 

OPERATIONAL INTELLIGENCE 

FLEET COMMAND - Selected '.reration 
commanders 

METEOROLOGICAL BROADCAST 
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(d) Installation of Multichannel Broadcast 
Equipment by Ship Type “ 


1. ^ Equipment will be installed in ship 
types in the general priority indicated below. 
Installation will be keyed to the overhaul 
oycle of individual ships. Priority will be 
altered as dictated by changing requirements 
or missions of individual ships. 


a. AGMR 

b. CLG(FF) 


£. CA(FF) 

d. CVA/CVAW 

e. CVS 

f . AGC/AVP/AV 
CGC 


h. CG/CGN' 

U CAG 

i* CLG/CA (non-flag) 

k. -AW F) / AP A ( F) /L? Z ( P ) /l ? H ( F ) 

l. AD 


m. DEG/DL/DLG/DLGCr; 

n. AE/AOE 

o. AR(F)/AS(FBM) 
LFS/LPD (non-fiae, 

a* agtr 

r. DDG 
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s. . DD/DDR/DE 

t. LPH/LPV/MCS 

u. apa/ajca/apd/lsd/lst 

v. MSO/AO/AOR/AGDE/AKCFBM) 

w. DER 

x. AVB/ AF / AR/ AG/LSM/AG ( RDT&E) 

ATA/ ATF/ATS/ ADG/AG/AGS/AVM 
z. AGSC/AGSL 


ti fleet oper.itoe^rSML 
tions for naval activities in the ^'RanhR* 

g-Si s^sa-s 

“ ^«25SSS 4 gT* 

communication functions are sholi in TA^K 7 

( 1 3)' US Naval Comrn r.icat-: on* - Dan arg v 

SUPPACT f nanan tl ^ S l'°i; '• :u; ‘- i: ' ,AV SUPPACT Danang a-" U’-V- 
SUPPACI Danang detachments at Chu Lai rna'Ph" =-'■=' 
W1 H provide communica" ' ' * ■ 

MSTS and harbor op era! 
local logistic conanuni 
tions will also be pe 1 ’ 
tions will utilize the 
Wideband Communication 
the cognizance of th~> * 

Command (tJSASCC). The 
are scheduled to be'op- 
communication function:: 


Co.Trr.uni- 


Facility at Danang 


:ior.s in support of lcc.'l f i e «r 
C V L together with on-tase arid"’ 
*nt_cns . Message center fv.nc- 
-men. In-country conrunica- 
lacilities of the DCS Integrated 
-■fn 1 (iWC S) which i; -.r.dir 
- .-..'my Strategic Communications 
-ava_ communications facilities 
•rational by 15 .; U 1 67. The 
he Nav al C : nru" i r - * ~ 


re mown 1. 


TAB L. 


ET 



( 1^4)P a cific Ar ea Secure Voice System (TALK QUICK) 
and DCS Auto matic Secure Voic e Communications .svctaw 

IautosevocomT ^ 


(a) AUTOSEVOCOM is the unclassified title for 
the DCS Automatic Secure Voice Communications 
System currently being developed. This system 
will provide users with an automatically switched 
secure voice capability and will be authorized for 
classified conversations up to and including TOP 
SECRET. When the system is authorized for the 
transmission of Spscial Intelligence information, 
a separate authentication system will be required. 
Person-to-person and conference calls may be con- 
ducted using this system. 


(b) TALK 
Area Secure Voi 
of the Departm-s 
users of the ?■■■ 
in the Pacific . 
’While TALK QUI ’. 
AUTOSECVOCOM r.: 
as a manually 
It facilitates 
band (3 kc) sue 
operated sviten 
band subscriber 
manner of a PEI 
vi dual terminal 
Joint Overseas 

with vocom ( c r : : 

Pearl Harbor, 
exists using i- 
the Southeast . 
from the sysce: 
approval by th 


..w is the manual interim Pacific 
s System serving the requirements 
t of Defense una other authorized 
-use Coramunic aliens System ' CCZ) 

. East , and .-/Outheasz Asia area. 
v;ill be an integral part c : the 
—_k, it is presently functioning 
c -rator assisted) operated system. 
:th vide band ( ?0 kc) and narrow 
cribers, using wide band manually 
These switches serve wide 
tn a local area basis in the 
-’arrow band subscribers are indi- 
::'.d may be interconnected through 

_ .cnboaras . TALK Q T ' y ir.terf a^e c 

~_-‘ecure Voice .-’ystc-m. VIA?) at 
V. shows TALK QUICK s it now 
;ted point to coin' •'”cu^s ana 
1V/C3. Additions cr iU^iors 
. ... . oe validated by . 1KCF«C for 
"lot Chiefs of Staff. 


(c) It is 
(USN Tactical 
with TALK QUI 
Fuchu. Japan, 
QUICi! termini 
lity becomes 
a TALK QUICK * 
at Carr. Ranh 7 
being formula 


j ei to interface 
Band Secure 7c 
11 ■ : Kunia, Guam, Cl a. 

- snh Bay will al 
- - - : : ■ "n.e Naval Cl muu: 

:.id : 1, • - •}?; z i ■ n «J un e i '■ • ■ 
- — -.K 7 ALVr. interface • 
■•I plans for this 


: VALVE 

3. and 
”e a TALK 
it., faci- 
i nit tally 
not exist 
lity are 







( d) Vietnam TALK QUICK/Secure Voice 
Subscribers : 


1* Bien Hoa AB (TUOC) 

2 . Can Tho (Sr Advisor IV Corps) 

1- Da Nang (CG III MAF) 
i+. Danang AB (TUOC) 

1. Long Binh (CG II TFORCEV) 

6. Nha Trang (CG I TFORCEV) 

Z- Pieiku (Sr Advisor II Corps) 

Saigon/Tan Son Nhut (10 Local Sub- 
scribers ) 


! 


Trar.sr-crTr.b1 


Smunicgt : on Unit: 


vATCU) 


(a) These uni-^s (12) are in the Navy inventory 
^ ~ ^ ^ i d e c o mmur icaticns capability lor cent in— 

gencj operations . The ATCUs are dispersed among 
various naval commanders and are usually located 
at a NAVCOMMSTA. These units are configured in 
air transportable vans and transportation of the 
S n ^ir / (ATCU 100A) can be achieved in three 

C-12+/C-133 type aircraft. When an ATCU is 
deployed, the supporting NAVCOMMSIA provides a 
cr ? v; z '~ on . 6 °Dficer and five enlisced. 
ATCUi^.n the past have been activated for space 
recovery support and contingency •: Derations in 
the .-.edit err anean, Caribbean, and Southeast Asia. 

(b) ATCU-1 PC /I CO A capabilities . The ATCU 100 

arc '-i entice! except t:.-: 100A has two 
lu .ransc.ttters tn addition tc the ATCU 100 
equipment. * ne ATCU- 100 can be transported in 
one C-124 type aircraft. All ATCU 1C3A can be 
deployed as ATCU- 100 systems. The canabilities 
shown -n TA_ K can be provided simultaneously 
by an ■ _0A. 
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„ , (c) Currently the ATCTJs are posit lo ned as' 
follows ; . “ * 

Number Location Control 

1 Can The, SVN CTF-166 (GAME WARDEN OP s) 

2 NC3 Puerto Rico CIMCLANTFLT 

3 Da rang III MAP 

4 NAVSTA Wash. ,D.C.CM0 (0p-94V) 

" NC3 Norfolk CINCLANTFLT 

6 NCS Japan COMNAVFOR JAPAN 

IKS Philippines CINCPACFLT 

(Currently deployed to U Taphao. Thailand) 

8 IK? Honolulu CINCPACFLT 

U^ppcrtir.g NASA - i: standby status to 
be deployed :n carrier for recovery ope-a- 
tions) ^ 


o 


1C 


1 1 


P. f 1 0 • 


NCS Washing 
(Presently 
pine.* tc re 


:n :N0 

•zing transported to NCS Philip- 
■■ ce ATCU sent to U Taphao.) 


NCS Morocco CINCUSNAVEUR 


NCS Spair. CINCUSNAVEUR 

NC.3 londor.de: . y CINCUSNAVEUR 



.-ana (HF) Secure Vnino 


. oher’ i; : t=?t -=P-V ■ Pi:* : -"-’aunicaticns and 

■" J -‘ a - L '- a unencrypted voice 

E he eneir *’/ with a lucrative 
-nformaticn. This oroblera 
"JV ^ r eliminated in the case of 

; tc - <' cornirunications through 
“l‘‘~ it \ I**’ . “ ,_" r -^1^5 * § S P ‘Exists between 
----- * .ac’.:r= rIF/VKF encrypted voice 


r 
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(KY-8/28/38, programmed for FY 67 introduction) 

T4fir r®rr^ S P Su? t " t0 ' p0lnt secure voice system, 
TALK QJICK. This gap exists in the area of 

medium-to-long-range (HF) tactical voice commun- 
ications. US monitoring and analysis of these 
communications reveal that such transmissions 
consistently contain intelligence which the 
uoviet Union and other less sophisticated oppo- 
nents can exploit in prewar planning and, durine 
hostilities, in the execution of their strike 
p i aJ ?V and circumvention of our own. The types 
information being revealed concern operational 
weaknesses, problems with weapons systems, mat- 
erial shortages and actual combat intelligence. 

Of particular concern, in relation to Southeast 
Asia are pre-air strike data, weapon caDabilities 
target coordinates, requested time of strike 
target weather, time over target and true of’ 
strike. Exploitation of SA R coordination cir- 
cuits may jeopardize rescue efforts. 

recognizing the foregoing, CINCPAC has 
: d t ° th ? Joint Chiefs of Staff a total 
tworks with 821 terminals in Southeast 
uhe minimum number of tactical voice HF 
requiring voice security protection, 
quirements and the equipment proposed 
are being analyzed in response to a 
cretary of Defense memorandum to the 
oecretaries, the Joint Chiefs of Staff 
Directors of the DCA, DIA, and .73 A. A 

!;■ t^ rCe c 2S? isting of representatives 
-• egoing offices has been formed to con- 
requireo analysis. Joint Chiefs of Staff 

. applle ! and a re Port to the Deputy 
01 Defense of the findings, contusions 
mmendations is being prepared. 1 '~ uslons ’ 


(b) 

identifi 
of 88 n-r 
Asia as 
networks 
These re 
therefor 
Deputy S 
Service 
and the 
joint ta 
of the 
auci the 
Action 
Seer e tar 
and 


(c.', The Initi< 


Analysis Indicates: 


riSk of disc losure of classified 

ir Sourhp ^ cr yP ted v °ice ccmmunica- 
in Southeast Asia is high. 
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SECRET 




will be 
classif 
circuit, 


Approximately 1000 terminal devices 
required to reduce the compromise of 
-~ d data on Southeast Asia HF tactical 


-’ ,n il e technical risk involved in «arlv 
procurement of terminal equipment is low, 7 

risks !:'i 1 ? lnatl0n of al l service tests incurs 
a ^ e '^acceptable. Accelerated 

ther=f---''‘-v, te ®5 S v Cf F ro P°sed equipments 
tnerw.v.c should be conducted. 


it* It will require 
from award of contract 
of equipment to users. 


approximately two years 
to complete delivery 


tactic 
require 
lion do 


a he implementation of CINCPACs minimum 
“ fscure voice requirement will 
-■'f 1 . 6 ir * the order of 50 - -,0C mil- 

•1 — dT .’3 • 




« • General 


( 1 ) C t mm uni 
C -'Ordination a 
rn Southeast A 
circuit:* of th< 
System 7WCi , 


:rons serving 7th AF in Command 
•-•ontrol of tactical air op^ra r 
consist of : dedicated/common 

nt grated Wide Band Communicat 
-otype, r.F/SSB, Microwave and 


iser 

■ns 



v:hi:u. c -? 
end tact: : - . :*i” 



: e mm uni c ' 
U rd cri;: 


aircraft 



between 

icr.allv 


TlCiiS Of IWCS. both 3 
- aril y bv the CMDR 7 7 ~ / 

■ ton ana execution cf 
-i-iance, control ana 3 . 

■ os exercised through ■ 

utilizing both UHF ■ 
ical aircraft operating 
•• i-.crth Vietnam 25 pro- 
radio relay aircraft 
w ' ; *lf Tonkin, autema- 
rens oetwe’en the TACC7 : 
0 ruination of US AF/ Navy 
nan :.i effected through 
th i,f CP, TACC(NS) and 
- teletype (link 14) 


■.1 
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readout capability at TACC(NS), provides surveillance 
and tracking information from NTDS. A description 
of the communications which directly or indirectly 
support USAF operations in North Vietnam and coordi- 
nation with Navy follows. Particular attention has 
been given to those systems/capabilities which sup- 
port, cr will support, the COMBAT LIGHTNING/SEEK ‘ 
DAWN PROJECT. 


D « Integrated Wide Band Communications System (IWCS) 

(1) The IWCS is a new, high quality, long haul 
communication system which is being completed in 
Southeast Asia. This network will upgrade and expand 
the present backbone communication systems. USA 
STHATCOM is the responsible agency for the system. 

Page Communications Engineers is the contractor imple- 
menting the system in South Vietnam; Philco (Communi- 
cations ana Electronics Division) is the contractor 
in Thaiiand. The SEEK DAWN long haul communications 
will be accomplished via IWCS. Due to the many 
uemands already placed upon this communication net- 
work it is necessary that long haul communications 
ce held to a minimum consistent with operational 
requirements. The IWCS program is now in the test- 
xng stage of Phase 2. Phase 2 is an overbuild or 
Phase 1 which included essentially all of the com- 
munications links to which SEEK DAWN will require 
access. Phase 3 will not be complete until fall of 
[' °7 ; however , this phase is generally to connect 
o econdary positions into the backbone system, & 
iWCS network is- shown in TAB C. The propagation* ~ 
method (trope, microwave, cable, and the number of 
cnannels are indicated for each link. TAB C has 

nr| n qTPiT-ov ted H fr ° m ^ the latest available data from 
JCa, STP.ATvOM and contractor sources and is subject 
to change: however, the major elements of the'V’-stam 
are Delieved to be relatively stable. The 4^91 Sea* 
-oastai lable System is also shorn . 


T Is scheduled to be completed in 

June of 1 yo / . The interconnect to the IWCS i<= ^ 
responsibility of the US Armv **■■■ -■ c OX p €C *e-^ : 
accomplished by August 196?.' Mi'*' and MAC THAI s move, 
.s - equii ed to obtain channel allocations on I*.v~ 


IT 
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C. High Frequency (HF) Radio -Nets 


( 1 ) AF/USN Coordination Wet . An unsecure HF 
voice radio net has been established between Air 
Force ana Navy elements as shown in TAB P. This 
system is used by 7th AF, TACC(NS) and CTF-77 for 
coordination/control of operations and liaison. 

(2) 7-th AF HF Radio Net . This radio net has 
been established to insure positive and rapid 
unsecure voice links between CMDR 7th AF and his 
subordinate units to support the over-all control 
of AF forces in Southeast Asia. The major function 
of this net is providing backup communications 
capability to the primary system which utilizes 
IWCS and/or mobile tactical facilities. The system 
is illustrated in TAB Q. 

Q • 7th Air Force Operational Control Net (TAB R :■ . 

The 7th AF CP has dedicated secure teletype and vcice 
circuits to the Tactical Units as shown in TAB S. ~r.es 
itcure teletype circuits are used to pass frag o^d' 
and other operational traffic. ~ ‘ 


e- Communication Support for COMBAT LIGHTNING/5~ : "-~ 
PAWN . Communications for Air Force Automated Tacti~~ ; ' 
Air Control System (SEEK DAWN) will require the netting 
of tactical facilities at Monkey Mountain, Vietnam*"* 
Udorn, Thailand; and Tan Son Nhut, Vietnam. At Monk e v 
Mountain and Udorn the long range radars, transmiss: ::: 
facilities, and present tactical centers will :-^d 

to ^ the SEEK DAWN facilities. The two SEEK DAWlffac 
ities, at Udorn and Monkey Mountain, will be linked 
together and equipped so that the facilities can *M -- 
tion together or independently to execute total mi i 
requirements ( Tab T) . In addition, communications 
within each SEEK DAWN facility and between various 
sonnel and equipment will be required to insure *uc 
sful coordination of tasks. Each SEEK DAWN faciliv 
will require ground-to-air transmission capabilit’. 
These links will be used to communicate with tactic - 
aircraft, airborne command posts, BIG EYE aircra^-" •• - 
Relay Aircraft, and the Naval Tactical Data System! 

Tab U identifies the major ties with the “ACC ( NS ; . 
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. Type of Communications. The long haul and 

intrafacility communications will involve the trans- 
mission and utilization of data, voice, and tele- 
type information. For each type of transmission, 
secure requirements exist encompassing the entire 
communication net. All ties v/ith aircraft and 
otner tactical systems will have the option to 
transmit^ secure and 'insecure. The secure/unsecure 
<. --.-^1 be exemsed by facility personnel «"»*-» 

a armanc oasis. All transmissions of data, voice, 
ana teletype, whetuer secure or unsecure, will be 
over voice frequency channels. 

of Transmission . The mode of conmuni- 
cation transmission between tactical operating imifc 

Th e h e^rc SEEK DAWN '- :et be of feve?AmetL^ tS 

* r '?’" lae: c °E- e ’ microwave, tropospheric 

radi0 ’ and OHF radio. Any one 
to S ° ne T 0r severa l of these modes . 

to ,omp_.. .- the i oc. In general-, all long haul • 
or ... ro? ?’ snort haul links, cable 

ra’rt 2?; rcrai w and sea based systems 
The specific type, mode, and ; 

ir/'TABs y ““ each tactic al unit is described 


( 3) Constraints 
°n the ccmmunicatii 
fied thus far. Th 
design, economize 

requirements are a, 


there are several constraints 
system that have been identi- 
V have been imposed to expedite 
is ting communication, links, and 
t operating procedures. These 
T ollows : 


: :r \A : aui communications will utilize 
Band Communications System 
i r.*.n effort must be made to mir.i- 
^ ' •’ ^ e( ^i ca ted channel requirements 
- i - — n . trur..: and the system in general. 


m 


(b) Voice r 
cure and ur.secv 
ssions. 


trding will be required on all 
- e ground-to-air aircraft trans- 


(c; A..*;cmat_ 
betv.uen : oeiti:..; 
between each fail 


Uj.al system access is required 
within _-ach SEEK DAWN facility, 
ity, and to local tactical unit 
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C. -'VARY OF RADIO COMMUNICATION REQUIREMENTS 


GDW-1 
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switching centers. Precedence capability over 
daily circuits will be available to command 
positions at each facility. 

,. h All dedicated G/G voice links will have 

f°r secure or unsecure transmission 
Pie access! * UneS ’ ° thers v111 be “ulti- 

secur^or'unsecure^y^perator'^s witch °^° nally 

2TSS be r pr^ed! tine ^ at ^"han- 
needs^fnr^r/«° nS °^ e °P era tor's communication 

ff^aara-jir" 

P»1, A! b. '‘ ne 

(J+) System Imc1PTipni-bf^ n There 1 C - . . 

system fo^Im n DAWN Sta -he t iSDl° f tbe , . commu uicati^n 

&S2fl£ JE? 

level of capability Sith’ full *S h S 5 represents a 

s-rSKs;r* d M iM^s t S“?, in - 

in operation's of^ul^fd^ 1 fac , Uit y wh ich was 
enclosed a°2a Sithin^L ™* C ?? Slsted of an 
Monkey Mountain c™?^? operations room of the 

s-4s^ar^ar«- 

ment at Monkey Mountain) Pt Tho S sh f lter and equip- 

basis, the needs of di^nL-! provide ’ ° n a manual 
and coordination within th^JS^SS^SSlff. 
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s^ret 


and display^ Iq^ijraen^will^rovide^o? dataT^ 6 

?o Jrolide afexchan^'of 11 Ud ° rn 

j.+y • t n exc “ange of computer Droces^pH 

=?X UvrErV vSiiii'IittS 1 ‘;“S r 

during thfc"=*-f=e II^cv-^ sou ? ces available 
coimunicat-'-'' "um 1 ^ at . em * . Improved secure 
this phaseT'"'; 11 1 De 131 ? le ®entea during 

ment ( and P expansion of^hlse 1 !!! Sir? im Pr°ve- 
inclusion of full Doint-tn-nni r^ C ^ P ? bl H ty ’ and 
netting betve o n TACC(NS) a ^ a 

tr»nv and d^V.i « * and other automatic 

and display systems in Southeast Asia. 

sit- le Ll h ? final communication net, of pc CP - 

icd-io”?oui”.S%il C ?S®^ 10 2 of »«« Wii- 

r-- . . -j /v.,; ’ "ft? r — -rically designed for 
de s 7r TZq^.1'' . ^^ ex i' D ility. The SDecificallv 

hav* = th« reo-'i ^-tailed in Phase III will ^ 
for Phase IV . ' * ’ d antlcl Pated growth capability 


( 5 ) Operate r r 
at Udorn and Mori 
serving the same 
vill have esse^t 
*111 be seme vVr 
lacility layout 
acility and '. red 
^nc two facilit* 

^ntly croabi: c: 
inis results i>- 
- acill ti --5 . ** Thri 
-ion are dsscrio- 
riot i dent If ^ 
are used to 
^unicatic-n desi^r 
ny r el a t i on s h i u 


^ t- M ° des - l £ ach SEEK DAWN facility 
-./Mountain must be capable of 7 ’ 
.^notion and as a consequence 

duplicate facilities. TlU^e 
;;:" on b6t *een the locations for 
equipment because of land 
irermined ties with other systems: 

* -\-7T7 . equipped to be indem-y ;i- 
-•-^Aoiying mission requirement ? 
-' v ®i s *? r 0 P er ation between “the 
: °% the various levels of cnera- 
d Delow - Th «e levels of J 

• as operational modes as stich. 

-ac-iitace the solidification ccn- 
- requirements. They do not have 
-o actual Air Force operational 


* t) Ksql . 

and a'tacc 


y Both TACC(NS) 
Jdorn processors 


Monkey Mountain 
are operating. 


/et 
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TACC(NS) is acting as control with ATACC (NS) 
serving as backup. Data is crosstold between 
processors automatically-, by command and corii.r-ol 
communication links.- 

(b) Mode II - ATACC(NS) Udcrn processor is 
operating with TACC(NS) Monkey Mountain pro- 
cessor down. Command and control communication 
links are connected *co ATACC(NS). Normal 

T ACC (NS) Monkey Mountain subordinate tactical 
groups are linked to ATACC (NS) via the Monkey 
Mountain CRC. 

(c) Mode III - TACC(NS) Monkey Mountain 
processor is operating with ATACC (NS) Udorn pro- v 
cessor down. Command and control communication 
..inks are connected to TACC(NS). Normal ATACC (NS) 
-‘dorn subordinate tactical grour-s are linked to 
Ti-.CC(NS) Monkey Mountain via Udorn CRC. 

1 ) Commur.i c a t i c ns I me 1 e::. r .:.\zzL - 

(a) ihe CRCs possess an existing communication 
network to many facilities with which ZZ-Ll' DA WN 
has interface requirements, either in Phase III 
1^ , or later. These facilities are listed below 
by type: 


Nakhon Phanora CRP 
Weather Net 


Manned inf ercer s :: bases 
COMMANDO LA NCI. cm* 


BIG EYE bases 
Radio relay a. c esses 
SAC bases 
ABCCC bases 
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(b) Only the active SEEK DAWN facility will 
have complete communication capability. The 
present concept of operation is that only one 
SEEK DAWN facility will be active at any time; 
the other facility will be in a monitor state. 
The normal mode of operation (Mode I) occurs 
when the Monkey Mountain facility may go down 
due either to regular maintenance schedule or 
equipment failure, the communications would be 
reconfigured through the Monkey Mountain tech- 
nical control to tie udorn to ail necessary 
interacting facilities. In this situation, the 
Udorn SEEK DAWN would be active (Mode II). 


voic 
nal 
shew 
shew 
inert 
foil 
The 
HORS 
SEE?: 
to 

to t 
cuit 
the 
be tv: 
line 
tell 
are 
link bet 
the —9- 
Als; sh: 
Hour 
at :■ 
deta 
sect: 

Sect, 
and 
voic 
TACC 
exis 
TACC 
the 


(c) Phase III Requirements . The type (data, 

e, teletype), amount, and direction of exter- 
ccramuni cations fer SEEK DAWN Phase III are 

n schematically in TAB X. The circuits 
•n represent the minimum communication require- 
s for Phase III. Circuits shown with a 
ng (s) are ciyvrt ©graphic ally secured, 
simplex tel- :yy.e circuit shewn between IRON 
— ( Securitv c qua dr on) and tre Mc-nkev Mountain 
.DAWN is a temporary link luring the- Phase III 
ass track oata. .;is two t:. secure voice lines 
re local C:\C are i-BX to P5X common user cir- 
^ The two unsecure voice circuits between 
EEK DAWN facilities are common circuits 
en the internal PBXs. Tvc unsecure data 
s between these facilities carry the cross- 
of air: tiled data. All secure voice circuits 
-f data quality. A dedicate;! back-uo data 
c etwee:. - wAWa facilities via I’.vCS and 
~ ^ laole is also indicated. 

- a^x is •“ r * G ttei .ink-up at Monkey 
tain D-- tween JaWN, the Security Sauadron 

■-.rang ...... I; riDKSr., . and a Security Scuadron 

onnent located on Monkey Mountain*. A netted 
* ' circuit already exists between the 

rity Squaarcr, Security Squadron detachment 
tr.e temporary TACC(i;3). An additional secure 
13 being provided between the automated 

f. :;:) ana Parang Security Sq ndror. (The 
pC* ; ~t will t e routed to the automatic 

:\en it oe comes operat :<nal . ) Due to 
>.ype :: cryptographic equipment available, 
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the existing circuit utilizes G/ A transceivers 
for a G/G link. 


(d) Phase IV Requirements . A similar repre- 
sentation for Phase IV is shown in TAB Y. Addi- 
tional circuits shown in this figure are to 
accommodate the increased capability of SEEK 
DAWN in Phase IV. These additional circuits 
are: 


1 simplex data - Monkey Mt. to Tan Son 
Nhut 

1 simplex data - Udorn to Tan Son Nhut 
1 duplex data (replaces simplex teletype) 
Danang Security Squadron to Monkey Mt. 

1 duplex data - Beach Relay to Monkey Mt. 


(e) Communica tion Reconfiguration . The com- 
munication reconfiguration to enable SEEK DAWN 
to change from Mode I to Mode II would be accom- 
^ P etching trie availaole lines at the 
Monkey Mountain technical control. (Alternately, 
patching of some circuits could be accomplished 
at the IWCS terminals servicing these facilities: 
however, using the SEEK DAWN technical control 
facility appears to be the most flexible arrange- 
ment, particularly due to the security and data 
regeneration required.) The reconfiguration is 
showr schematically in TAB 2 for Phase III and 
V? a r f T e *:* Tlle common FBX lines between the SEEK 
“ re utilized to route communications 
tnrough Monkey Mountain to Udorn. 


nadic Relay Aircraft. 


( 

equi 

airc 
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able 
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:) Two KC - 1 3 5 aircraf 
rped with five high p 
“aft are in Southeast 
a the UHF caDabilitv 
adic relay (WAGER) h 
rol channel between B 
■ell as providing this 
--r capability of all 
ages initiated bv oth 
—el. Through this me 
tc accomplish his as 
ring that such warnin 


t have been modified and 
ewered ARC-<39 radios. These 
Asia and are employed to 
of the TAGS. In addition, 
rovides a surveillance/ 

:G EYE and the TACC(NS), 

TACC with a real time 
-soraer/MIG/SAM warning 
er agencies on the Guard 
ans the Battle Commander is 
signed responsibility of 
gs are passed. 
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TAB Z TO ANNEX D TO APPENDIX G 



SECURE 


SEEK DAWN PHASE III RECONFIGURATION 



2 VOICE (S) 

SEEK DAWN PHASE IV RECONFIGURATION 
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(2) The on-station time^of the radio relay is 
presently limited to periods of scheduled air 
activity against North Vietnam because of a lack 
of aircraft. Three additional aircraft will be 
in the theater by end FY 67 to provide the CMDR 
7th A F with a 24 hour on-station capability. 

(3) The radio relay orbits over the Gulf of 
Tonkir. at 32,000 to 3?j000 feet with an orbit cen- 
ter at approximately 19 degrees N., 107 degrees E. 

From this position the Battle Ccmmander, TACC(NS), 
is able to pass messages and instructions to 
tactical aircraft throughout the Laos/North Vietnam 
area. The aircraft presently provides a two channel 
automatic relay capability. The three follow-on 
aircraft will. have eight improved AKC-89s (four 
transmitters and four receivers) for operational 
use, plus one spare. These aircraft will also 

have the capability to pass secure voice trans- 
missions on an automatic relay basis. This improved 
capability will provide the needed capacity fcr 
transm: ss icn/receipt of warnings cn tactical common 
or guard frequencies, transmission and receiDt of 
operational intelligence, tactical control or direc- 
tion of aircraft, 3IG EYE crossreil and near real 
time transmission of mission reports. 

(4) After the three follow-on aircraft arrive 
in Southeast Asia, the initial two will return to 
CONUS to be equipped and improved so that all five 
aircraft will have the same* capability. Actions 
are programmed to have all five aircraft in theater 
and operating prior to end of FY 67. 

(?) Although these aircrr-.f- 1 as radio rc:a;n 
they still have a refueling cap ■ I ility and will be 
capable cf serving as emergency tinkers. Operational 
control for this purpose is the responsibility . i 
the Battle Commander, TACCCrS). Additionally' the 
aircraft carries Radio Maintenance and Radio* Opera- 
tor specialists to insure ooeratic-n of eauipment 
ana operational flexibility’ ( selection of various 
channels, etc) to the Battle Commander, TACCdlS. . 
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SECRET 

4. (:■) Communicat ions (M arine Co'rprJ 

"Y'C: 

a. General. The equiDmerit organic to coord i mo t i on 
end control of Marine aircraft involved in out-country 
operations is described in this section. This des- 
cription does nor include those equipments organic to 
COMUSMACV. 7th AF . and TF-77. which are appropriately 
discrited in other sections of this report. 

b . Qrganizat i sr.al Equipment 

(1) Marine Air Tactical Control Unit (TA.CCU ) 

( a) Radars 


1. Approach Feeder/Departure Cc:vrol - 
AN/UPC-L (1250-1350 me) 


2. Precision Approach (GCA)A.Vi T-6. 
AM/FFM-36, and AN/CPN-4 (9,000 me ' s 9.6CO me) 
Thes^ TOA 'radars all perform the --~e func- 
tion LUt are of varying age and :: .... 1:r. 

AN/TPII-8 is the newest equipment \-:L?h i* 
provided with the AN/TSQ-lbA Rada:- nrveii- 
lance Central. 

(b) Co mmunications 

Air/Ground - UHF/AM (225 to -’.C me). 
AN/ARC- 52 and compatible equipm.en’. •“ it the 
AN /T . ' * i - 1 ■: and portable t ovre r r . 


( - ) N-viaation Aid? 

I. I AC AN , AN/TKN-2* 

2- * r riF Radio Beacon, AN/l"C- 

2 > . VRF Direction F _n der '.7.: . 

and AN /CRD- 12, (soon : s he r-pi -■ 1 • : GRD-11 
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(2) Tactical Air Direction Center (TADC) 
Communications 

_1. Air/Ground - same as TAOC (Tactical 
Air Operations Center) except that the 
phase-in date for the new family of UHF 
equipment will be after June 1967 . 

2. Point tc Point - same as TAOC except 
that two additional types of multichannel 
radio- relay equipments are available for use 
as required. These are the AN/MRC-62, 63 
VHF/FM ( 5^-70 ) and the AN/MRC-60, AN/TRC-27 
(4400 me to 5000 me). These sets are being 
. replaced by the VRC-12 family VHF/FM radios 
with a multiplexer and the AN/TRC-97. 

3- Tropospheric Scatter - same as TAOC. 

(3) Tactical Air Operations Center (TAOC) 

(a) Radars (Note: s-h site has a MK X IFF 

interrogator, the AN/TIX-28) : 

1. Primary GCI - AN/TPS -3^ (1150 to 
1350 me) three dimension, long range radar. 

2. Alternate GCI - Combination of AN/ 
TPS-22 (400 to 43=0 r.v:: ) search and AN/TPS- 37 
(5250 me to 531C me; height finder. 

3. * Oan Filler ?.r ~ Autonomous Cites - 
AN/UPS-1 (125C-12r ; . 

(b) Communications 


1. Air/Ground •- "KF/AM (223 me ~c 400 
me). Presently vr : - • -r.ly using A.^-'GRC--: 
family (includes hi-. ■ J-40 ) . These will 

be reulaced in May 1 by the AN/Z?.C-±3 L . 
AN/GRC-112, AN/TYA-11 : amily of equip men t ' 
which is capable c:.' f ?iee or digital data 
link comnuRicaticn : . 
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SECRET 

— 


2. Poir.t to Point 


a. HF/SSB (2-30 me). This is the 
AN/TRC-75/ AN/TCS- 15 family of equipment 
which provides single channel voice/ 

TTY and multiplex TTY capability respec- 
tively. The AN/TYQ-3 beach relay equip- 
ment will be added in August 1967 which 
provides an MTDS/NTDS/ATDS digital tie- 
in using the same frequency band but a 
phase quadrature modulation. 

b. Tropospheric Scatter (4400 me to 
5000 me). The AN/TRC-97 multichannel 
radio provides center to center communi- 
cations (voice, TTY, and serial digital). 

3,. Control Equipment : The control dis- 
plays presently usea are the AN/TPA-5 family 
of GCI scopes with an analog intercept com- 
puter bull: Into each display. The introduc- 
tion of the AN/TYQ-2 (MTDS) equipment in May 
1967 will provide a high capacity, fast 
reaction system which utilizes a central com- 
puter. 

(4) Marine Aircraft Group (MAG-Aircraf t ) 

(a) Communications: UHF/AK (225 me to 400 

me) of various types. 

(b) Navigation: Tacan - AN/ARN-21 series 

or AN/ARN-52 ~ se . . 

(c) IFF: KI X transponders with SIF (note: 

some air-to-air interrogators may be available 
prior to FY 63 :-:r F-4 aircraft). 

Note : All taction. 7KF radios will be provided 
with voice security devices as they become 
available (KY-2r * . 

b. Int erface Req u i r :n t . All special purpose nets 
required 1 or comm uric a ■; : ; ns with organisations external 
to the Marine Aircraft V.'ing, and not within the organic 
equipment capabilities, are provided by wire tie lines 
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through the FMAW switchboard^ to the main Danang switch- 
board. The communications equipment for further rout- 
ing is furnished by COMUSMACV or 7th AF. 

c. Improved Equipment . By June 1967, the TAOC 
portion of the Marine Tactical Data System (MTDS ) 
and the equipment for the TDCC will be in operation 
on Monkey Mountain in August 1967. See TAB B to 
Annex C for systems description and concept of opera- 
tions. 

5. (S) Tactical UHF Secure Voice Program (KY-28) 

a. The KY-28 program was initiated during 1965-66 
as a high priority tri-service program to provide a 
UHF secure voice capability for Southeast Asia tactical 
aircraft. Concurrent production and evaluation was 
conduces! to meet an accelerated deliver?/ schedule 

and individual equipment evaluations have been per- 
formed by each service. Technical evaluation of the 
KY-28 1 ;y the Air Force. Navy, and Marine Corps is 
complon . Radio aircraft modification kite are required 
in the installation of the KY-28. Modification kits 
for the .‘HF radios have been contracted for and are 
being delivered. Aircraft installation xits for the 
aircra; t are being engineered/manufactured by the 
services or by applicable aircraft manufacturers. 
Installation kits for aircraft are in various stages 
of completion. Some installations have already besun 
(i.e., A-^E, RB-66, UK-3^D, C-^-7* F-100) while ethers 
including the F-105, F-*V and F-S series are still 
in engiv. i-iring. The Navy initial requirements were 
bases cn equipping sufficient aircraft for seven CTAs 
(five t *.e line, two in transit), one Marine Air 
Wing ( ? .- :~rr. -nted ) plus spares and training requirements. 
The USA." requirements were based on equipping all air- 
craft i*.vc;ved in Southeast Asia operations plus stares 
and training requirements . 

b. A if: *. ribution of equipment is listed in Table 2. 
Delivery c: equipments from NS A will commence ADril 
1967 with ‘he USN/USMC scheduled tc receive 855' equip- 
ments and the USAF scheduled to receive 10b0 equipments 
by 3-1 S -‘t t “mher 1967 . 
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TABLE 2 ^0 ANNEX D *'TO APPENDIX G 


SECRET 


Distribution of KY-28( Southeast Asia OPS only + training + 
spares): 


F-4* 

96 

CH-46 

20 

f -8 

72 

CH-53 

40 

A -4* 

210 

UH-34 

124- 

a -6 

13 

UH-1E 

27 

a-3 

23 

0-1C 

TBD*** 

rf-8 

15 

0V-10 

TBD*** 

RA-9 

12 

KC-130 

24 

E-IB 

15 

ea-6a 

12 

EA-1 

15 

P-3 

36 

EA-3 

9 



EC-121M 

10 



Zj - el 

42 



EF-IOB 

27 



i.r.T 

r-~ 

r-4c 

197** 


4 3*~ 

F-4D 

133** 

3F-301 

52** 

RF-4c 

104** 

F-100D 

127*** 

B-52D 

136** 

r/e -66 

51** 

KC-135 

662** 

C-130 

195 

EC-121 

43 

c-1^7 

27 

CH-3C 

12** 

A- IE 

6 l 

A-26 

30 

0-123 

177 

T-28 

13** 

T *-10 

3 li*^ 

UH-1F 

6 ** 

; ;k-L - 

to** 

HH-5E 

22 ** 

:-lo 6 

I28* -4- 

T-39 

16 ** 

"V-i 6 

*17 

C-7 

107** 

:: c-i30 

12 




* incr USMC r^suirerrer.-s (RA-4C, TA-4F. etc) 

** ’ 'PAF : (Aircraft be:. nr r.odified to accept KY-28/KY-8) 
be determined 
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6 • ( rs ) UHF Secure Voice Communications fKY-fl) Pr or ram 

a. Havy . A highly accelerated program was initiated 
in 1 pC>S to provide an interim (Phase I) THF secure 
voice capability to surface ships and selected lame 
aircraft (EC-121, EA-3B) participating in WESTPAC 
operations. Currently 65 ships (DD and larger) have 
equipment installed. Anor.vcr 40 ships have cables 
and foundations installed ro receive KY-8s as these 
ships are deployed to WESTPAC. CTG 70.3. COM CRUDES - 
PACREF - ‘.'nSTPAC. is the operational administrate r 
this program. Two KY-8s are provided to each CV and 
CC and cr.c KY-8 to other ships. Approximately 7 C 
KY-8 s are involved. During Phase I ( 1966 - 1970 ) most 
s hipt^ (DD and larger) will be equipped with at least 
one hi -8 secure voice terminal. The BIG LOOK and 
ELH7T EA- aircraft now have KY-8s installed for 
Southeast .-sia operations. 


b. Th 

is now V 
ships wi 
bility f 
OVA will 
terminal 
units, 
as a fun 


llow-on prccram 

(Phase ±1) has 

be^n f * *' 

070 and hey'v. 

The 5 hi; 'Alt 

•atioo 

: processed. lur 

ing Phase II. 

all naval 

e equipped with 

a UHF secure - 

■t ic c c at r. 

. KY-2o or yuiv 

■alent). For e 

.'■‘ample. 


h:ve 22 terminals, an APA will have 21 kr.i 
. feur in the troop spaces and 1C portable 
mailer ships will receive fewer instaliati 
tion of their mission. 


ns 



The KY-8 is b^ine 
:•* (BIG EYE. 7 CM-Jui 
nos of the “fit leal 
ia. Initial .-in ?r. 

^ uni t s . 7 ~ ~ an t 

~unc contrci rente: 
*: . In s t a 1 " a - i ;,n :. 

c hessT ' • * : no*. 


:i stalled 
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: ip t i on o f IS r ’ ■ t .y 1 ar hie equiprr.e r. : 
.:se is showy. : 7 . . throe oh 7.1. 
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TABLE 3 TO ANNEX D TO APPENDIX G 


Typical Terminal Systems Used in Assigning Cryptographic 
Equipment 


SYSTEM 

SYMBOL 

DESCRIPTION 

EQUIPMENT 

A 

ON-LINE TONE MODULATED TELE- 
TYPE SYSTEM, SIMPLEX 

One each KW-7, 
TT-299, SGC-1A 

B 

ON-LINE TONE MODULATED TELE- 
TYPE SYSTEM, SIMPLEX, WITH 
TELETYPE TAPE FACILITY 

One each KW-7, 
UGC- 6 , SGC-1 

C 

ON-LINE TONE MODULATED TELE- 
TYPE SYSTEM, DUPLEX 

2 KW-7, one each 
UGC- 6 , TT- 298 , 
SGC-1 

D 

OK- LINE FREQ SHIFT TELETYPE 

SYSTEM, SIMPLEX 

One each KW-7, 
URA-I7 , TT- 299 , 
TT-253, TT-I 87 

t? 

C X-LINE FREO SHIFT TELETYPE 
SYSTEM, SIMPLEX 

One each KW-7, 
UC-C- 6 , URA-17 

G 

ON-LINE FREQ SHIFT TELETYPE 
SYSTEM, DUPLEX 

Two KW-7, one ea 

ugc- 6 . ura- 17 , 
TT -298 


OX- LINE FREQ SHIFT TELETYPE 
SYSTEM, DUPLEX 

One each KW-26, 
UGC- 6 . TT- 298 / 
URA-: 7“ 

K 

ON-LINE FREO SHIFT TELETYPE 
BIST- RECEIVE SINGLE * CHANNEL 

Two HW-37R, 2 
TT-203. 1 TT-192 
1 URA-17 

T, 

ON-LINE FREQ SHIFT TELETYPE 
HOST RECEIVE WITH TELETYPE 
TAP- (DUAL CHANNEL) 

3 KW-37R, 3 TT -298 
2 TT-1Q2, 2 URA-17 


OX- LINE FREO SHIFT VIF TELE- 

rv:- x 3CST receive (one chan) 

2 KW-37R, 2 TT-2QP 
1 URA-17, 1 TT-192 
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(1) Duration and intensity of operations in the 
area whore the defenses are to be destroyed. 


(2) Sufficiency of equipment and weapons to 
destroy the defenses rather than to suppress or 
damage them. 




SECRET 


is ne-np. S e f 2 re %hi ? le eVent kl11 Probability' 

SHS^-sS^^ - “S SiSffi- 

Ap k = (n, number of events) x 

, (e n P, probability of no kills) x 

<^P, change in single event kill 
probability) 

tiiyin e I S*wJa v I /p/f 1 ” oaref - ly «””iaea ia.„. 

it i.'ijbas j. si jvS? t lt s a ii IJ ?s, b sf;); ty ' *■•«»■• 

the result is applicable both probab flity. Thus, 
single/ AAA encounter where ' a sin e la aircraft/ 
of shells fired or to fn on 6 ? becomes the number 
aircraft with a SAM 1?*“ ® ncounte r of a flight of 
number of times that such/an 1 " 6 n th f n becones the 
The fact that n 1s t mu?tlnfi takes Place, 

increase in over-all Si*?™* £^? 4 . fa ? tor in the 
leverage effect obtainoi^ P robabl lity indicates the 
ments Ire spread ove^ When such ma rginal improve- 
spread over many operational weapon systems. 


Wetwor g 3 21103 , 1 ;, 1 ?^ nf Tmp rovenmn*« in NVN 


UJ - imp rovements in mm Air nofmne 

as pointed mT? n itefensp 

model at the beginning If Anil‘S “ eV u lop,nent of the 
raent of a portion of the air^of 1X tbe mere improve- 
Vietnam is' insufficient bllis tl T* ■ F s . tem of "° Tth 
portion of the air defense listing « de to attack that 
net saving in losses mnst e v, SySt f m ‘ _ An es timate of the 
both losses in attacking the I ? 3 ? 3 takin S into account 

sustained after tlat Jlmln o f t ^ S ^ he losses 

work is eliminated. Factors hLl h alr defense net- 
with respect to imorovlmlnsf bea fing on these estimates 
work are: improvements in the NV N Air Defense Net- 
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In these tests, the effectiveness of the decoy in 
capturing the seeker improved markedly as range 
increased beyond 10,000 feet. In contrast, the 
Applied Physics Laboratory estimates s umm arized 
previously showed that enabling the seeker at 
larger ranges increased acquisition probability 
in the absence of decoys. Thus, if the Soviets 
have selected a long acquisition range for an IR 
modification to the SA-2, IR flares could reduce 
its effectiveness substantially. 

d. Marginal Improvements to Present System . The 
type of improvements to the NVN Air Defense Network 
considered here are those which probably would result 
in a very small increase in the single shot, or single 
engagement, effectiveness. The magnitude of this 
increase in performance is not estimated for the var- 
ious types of improvements. The leverage effect of 
such improvements when applied to the large number of 
sites presently operational in North Vietnam is examined. 

(1) Representative Improvements . The list of 
improvements suggested here is not meant to be com- 
plete. Their introduction can be gradual and applied 
to any desired proportion of the weapon systems in 
operation. 


(a) VT fuzing for larger caliber AAA. 

Optical tracking backup for either FIRE- 
CAN or FIRE S ONG . In its simplest form, manual 
optical tracking could provide a fair weather 
backup for these fire - control radars. 


FIRECA N/FAN SONG Mutual Support . The 
FIRECAN can be used to provide range information 
to an angle tracking FAN SONG. Synchronized 
nearly coincident pulses from each radar can 
degrade ALQ-51 responses. 


„ ^ d) Decrea se in SAM launch warning time . By 

decreasing the warning time available, the effect 
of maneuvers may be partially overcome. This can 
be achieved by, for example, reduction in the 
power of the L-band guidance signal or a change 
m the phasing of S-band and L-band pulses. 
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SIDEWINDER combat data, is the similarity nf 

fa ? tora 

s$v •? "sa-. - -- 

tnis is known to be incorrect for a f ftU *.u , 

o n fp’ The SIDEWINDER combat kill probabilit? if 
°.32, based on CINCPACFLT Staff Study 11-66 7 tw 
a rough figure f 0r the IR homing GoSttlHEi, O^x 
7'i - w.U9. The combat statistics on qi o rtJZ- 

sf5E £ 

points are pertinent hfwevfrf 7 ‘ Th ® followi ng 

iS^Sr^S&r 

hard ( to feteff^Thff 011 in COmbat ma y be very 
tion, opiifff to a f^J ea P°" U3es visual detec- 
on a’ receding aircrfrt’ *?? ?£; sive IR homin 6 
selectively on thfiili • th 5 wea P on is used 

detection of °<sucha^upfnnf rCra £ t in a Nation, 

tually impossible . 3 P SyStem would be vir-’ 

achieved" usin^iR^decoys FU pfev degradation can be 
from recent tests against a P i ellmi ‘? ar y rough data 
conducted under Profef? f /0 fos lspersing B-52 
mg results for SIDEWINDER: ^ Provided the follov- 
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Number of Times Missile 
Continued to Track 
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27 
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(1) Infrared Homing Missiles . Two distinct 
types of infrared honing missiles could be in- 
troduced into North Vietnam: 

(a - ) A terminal homing phase for GUIDELINE 
employing IE. 

(b) A visual acquisiticn, optical tracker, 
and portable launcher system akin to the 
CHAPARRAL. 

(2) The obvious problem encountered in using 
an IR terminal phase for GUIDELINE involves 
guidance of the missile under radar control into 
an envelope wherein the IR seeker has a satisfac- 
tory probability of acquiring the target. Data 
from Project F/0 210 tests on the tracking error, 
for a simulated FAN SONG against one aircraft 
equipped with the ALQ-51 with a Split-S maneuver, 
were used to compute the probability of acquisi- 
tion for an IR seeker head, similar to the 
SIDEWINDER AIM 9B. The seeker head was given 

a 4 degree field of view which it could scan in 
less than one second. The sensitivity of the 
seeker head was sufficient to achieve lock-on at 
a range of 18,000 feet (no after burner). The 
probability of acquisition was computed for initial 
seeker head pointing errors (due to weapon system 
calculation errors) of 1 degree, 2 degree, and 
3 degree. The probability of acauisition for 
these parameters ranged from 0.28* to 0.35.* 

(3) An IR seeker has negligible capability against 
an approaching aircraft. Thus the probability of 
acquisition referred to above, is only valid for 
deparing or receding aircraft. Thus, the above 
acquisition probabilities are high. 


(4) Combat data on the use of SIDEWINDER can be 
used to estimate an over-all kill probability for 
an IR terminal guided GUIDELINE in the absence of 
decoys. The differences in missile aerodynamics 
and lethality are obvious,- but are not easily esti- 
mated. The most compelling reason for using 


.* Analysis of NVN Air Defense Network - enclosure (1) 
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• \ b) The 1.-.Z22 ai: 
rOj pounds of chaff, 
-haff ranging iron i. 


; aii rat os for the 
/ 5 fps, the sector 


® - ~* w ? ius, Lne sector 

aesc * -bea above can be seeded with ‘chaff wen 

r^° n h V r?:-? n ? ) the °'^ ter iinits of the sector 
: r °m a \\ altitude of 23k provided the wind < o a - 
- 9ast - ,jnm ir - a direction toward the radar'site. 

* (c) The ratio of chaff radar cross section 

L= weight is inversely proportional to radar fr°- 
quency, thus the number of pounds of chaff required 
for C-band is about one-half of that needed for 

for^C-band f ° r S ' band about °he-third of that 

i m=+ (d) . T !?? ab °ve calculations, althouch aocrox- 
lmate, indicate the feasibility of prcvidiri a" 
dense chaff environment in a given sector "of a 
-adar site from beyond the lethal range of wea- 
of n L a ?? oclated w dth that site. This amount 
°L.^ af p glv f n bhe uniform distribution assumed, 
shouid severely degrade the acquisition process 
and possibly the tracking process after a lock-on 

i^n +h= 0Urred " i he de ? ra dation will be reflected 
increased time necessary to separate leei- 
^ targets from chaff. Although this tactic 
sugge f ted as a counter to new systems, 
system 1S ° appllcable a ? a inst the present SA-2 

systems^b^at the introduction of improved SAM 
=?Hif mS • attackln g the sites is not presently fea- 

torils^ ^of n SHHIKF :radiat 1 i0n missiles * Present inven- 1 
tories of SHRIKE are almost exclusively eauicted f— ■ ‘ 

fble d ‘tARM 1 M m J t o d number of C-band SHRIKE are ava 7; - 
able. SARM Mod 0 will be an S-band version: C-b«vT 

An^banri^ 6 ? 0t ? Decific ally Planned for as yet. I 

has been d fundad r 1 r in develo P ment but no production 
as been funded. However, the family of RHAW re'-Piv 

threats Pr °For e th capab ^ lit 5 r against C and X-band'* 

.f or the immediate future, these receivers 

for s r r L ld LfH a ? iSf f^^ w arning and can be used 
trlk leadin g if necessary. The TOA and EELs 
homing systems will operate in these frequencies 
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equipment and sufficient numbers are d fanned for 
the future. Perhaps the most significant inmact 
of the aeployment of the SA-3 or C-band SA- 2 ' would 
be the dilution of ECM effort resulting from f-e- 
' §nS ncy ^ iversit y- To a large extent, C and X-band 
hCM equipment could be used only at the expense of 
carrying less S-band equipment than at present. 
Thus, the introduction of these new SAM systems 
might improve the effectiveness of those already 
in place. 


^3) The uncertainties involved in estimating the 
effectiveness of the SA-3 and C-band FAN SONG are 
similar to those which applied to the S-band SA-2 
system before its deployment. In particular, in 
e case of the S-band, SA-2, the combat forces were 
aDle to sense the weaknesses of the systems and 
improvise countermeasures, such as evasion, with 
relative rapidity. One example of a simple and 
possibly-eff ective countermeasure applicable to 
chaff Ved SAM effectlveness is the use of drifting 


(a) The large scale use of chaff, with a 
avorable wind that allows it to drift over the 
target, can substantially degrade acquisition and 
^ 0I, ^ er to examine the amount of 
chaff required as an upper bound, it is desired 
to place a radar cross section equal to 10 square 
meters. For a single chaff dipole, the corres- 
ponding radar cross section at 10 GH7 is 1.8 
X 10-Sn2. Thus, 10 5 X 10* dlpoies 

1.8 XI C-^ 

per radar resolution volume are required. The 
dimensions of a radar resolution volume are 
assumed to be 1 . 5 ° x 1 . 50 x 30 c meters (1 us). 

and S inn£ ® sector 20° in azimuth, 6° in elevation, 
and 30 nm in range, there are approximately 350 
radar resolution cells. The total number of 
required chaff dipoles is then about 2 x 10 ?. 

di ?°les/pound and a dispersal 

K f an P ercent » the chaff requirements 
can be met by 80 pounds of chaff. 
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iR termxna* homing . Thest- missiles could be j 

introduced without being an obvious escalation 
because they could be harder to identify and 
because they can supplement the present" missiles . - 

(c) Marginal Improvements to the Presen t, 
s ystems . Included in this category are optical 
9 AM CiCing? VT . fuzin s for large AAA, reduction of 
oVm qnMr ing lobe -°n-receive-only mode for 

SAN SONG, and FAN SONG/FIRECAN mutual support. 

hL” ak ^ n f^ mprovements in each of the large num- 
a T^pvpr AM SA ~ 2 systems in North Vietnam, 
a leverage effect is obtained. The small increase 

of probabilit y spread over a large number 

v SLt Ca ^?S reaSe l0sses t0 an ^acceptable 
levei. Most of the improvements discussed here 

are relatively simple and are fixes of present 
system weaknesses or counter-countermeasures 
against US countermeasures. 

b . New Systems 

^A-2 ( fan song E Radar /GUI DELINE III 
h p S ?^ le ^ SA ~3 (LO BLOW Radar/GOA Missile) will 

oharac?eri S t?ffnf r discussi ° n - The' system 

eristics of either system do not suggest a 

S b»nri ^ r ? Veme ? t in ca P^ility over the pfflent 

the^-b^d 2 SA 7 ? = m ‘ The °P eration al employment of 

tar* Tift' £" ku 

9?oS-™ 5 ^*2“* aChieved - The SA-fs^tem uses 
uses 49?0-S MZ C ln§; thS C ' band FAN S0NG 

North ^Vietnam 3 fi° W -, budld “} lp of either system by 
; ietI jain, US electronic countermeasures can 

and A?r°r d whicb should be effective. Both Navy 

and ALO 49 >' ^rl*****? £^ T ‘ 6 famil y> QRC-160 family 
SSv.Sr 9) *"- e ' avallable in c and X-band, however 
they are not presently available in larg= quantities 

instead (a **' > unmodulaMois'e' 163 

instead of modulated noise jamming). Better 
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d. It should be nctea that the "number of sorties 
required for the mining campaign is: 

(1) Less than or equal to the number of "break- 
even" sorties developed in the discussion cf the 
MARKER SHRIKES, 

(2) Presumably less than the-number of sorties 
required to produce equivalent interdiction if 
mines are not used. Thus, it would appear that 
such a mining campaign should be further examined 
as a complement to a MARKER SHRIKE or SARM attack 
in the SA-2 defenses and that it would be pre- 
ferable to a conventional attack on the northeast 
LOCs. 

8. (S) Changes in NVN Air Defense Network 
a. Introduction 

(1) It is not the purpose of this section to 
enumerate all conceivable changes to the NVN Air 
Defense Network, nor to predict the likelihood that 
certain changes will take place. Rather, several 
interesting changes will be discussed, implications 
of these changes on US losses will be analyzed, and 
possible countermeasures to some of these changes 
will be discussed. It must be emphasized that the 
expected effect of applied countermeasures, elec- 
tronic or other, is not to defeat a particular sys- 
tem, but to degrade its effectiveness. 

(2) The possible NVN Air Defense Network improve- 
ments listed here are grouped into three categories: 

(a) New Systems Known to be Available . Con-, 
sidered in this category are the SA-3 (LO BLOW/ 
GOA) and C-band SA-2 (FAN SONG E/GUIDELINE III). 
The introduction of new weapon systems could be 
interpreted as an escalation by the Soviets. 

(b) Missiles with Terminal Homing . As indi- 
cated by Appendix D, there is no evidence that 
the Soviets have missiles with terminal homing. 

Of the many possible Soviet uses of this guidance 
scheme, this Appendix considers the SA-2 with 
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by land. Although secondary roads providing alternate 
r cm too are not shown, it can be seen that the road net 
provides a numoer of opportunities for alternate rout- 
ing. As indicated in TAB D, the system must be cut in 
at least six places for interdiction. If weather. 

short ?fn fe ^ eS .? n ? the , like > Prevent re-seeding the 
short (20-30 mile) roaa segments involved, the number 
. of cuts required will increase. 

p TAC stud y referenced in paragraph 6 above, 

BLU-^t/R Uo/R qU i?/S ent £°, r 0 s i x so rties (loaded with 
a P d per road with a max- 

^“^?. blocka f e time of 2l+ hours. The total monthly 
sortie requirement is, therefore, 6*6'30=1080 

Packaee v? IS=^ iCt H the six routes Average Route 
at m? cic sor ties per month during 1966 were 

likPi v 6 ?n ; ? he in ^ er( iiction thus accomplished is 
^pvint^v,^ 6 inc ° m Pl e te since weather will undoubtedly 
prevent the required daily reseeding. y 

f c ‘ monthly aircraft losses, assuming that normal 
frnm ^ e l-j- ver y is feasible for all necessary munitions, 
from such a campaign are estimated as follows: 


Monthly 
Sortie Rqmt 
for Mining 


Route 1A+NE RR 
Other Routes 
Total 


Losses/thous Expected Monthly 
attack sorties Losses 
Observ. Foss. Observ. Poss. 


20 

10 


10 

5 


7.2 

Z^2 

14 



~ assrsaisJJsa s; 
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then, assuming that the anti-disturbance features of 
the mines will require exploding them in place, at 
least a six-hour delay could be imposed by the three 
BLU-31/B mine blockages alone. To this would be added: 

(1) Time to locate and report the cut, or the 
loss of one or more vehicles on encountering the 
cut. 

(2) Time to transport a clearing and repair force 
to the cut, if past experience has not led to assign- 
ing such a force to the SAM battalion. 

(3) Time to locate, dig down to, and explode 
located mines in place. 

g* The TAC study surmises that the maximum blockage 
time is likely to be no more than 24 hours, especially 
after the enemy becomes proficient in countering the 
mines. However, a delay of six to 24 hours in moving 
the SAMs may be of tactical significance to reattack. 

The tactical significance of the site neutralization 
effort is less clear because of two major uncertainties. 
First, the amount of reconnaissance effort to locate 
new sites as they are prepared, and to keep track of 
those neutralized sites which are refurbished after 
the mines have detonated, might be beyond our resources. 
A significant number of sites which are not neutralized 
would negate the value of neutralization on others. 
Secondly, it is not clear that the enemy requires a 
prepared site for effective use of the SAM batteries. 
Although there is a need for precise positioning of 
launchers and control units, the principal gain of a 
site neutralization campaign would be to deny the enemy 
the protection of revetments and prepared AAA positions 
against air attack. Because of these uncertainties, it 
is by no means clear that these applications of land- 
mines are desirable, regardless of the level of air- 
craft losses involved. Rather, it appears that a 
more straight-forward use of the mine capability in an 
attack on SAM and other resupply would be more logical. 

7. (S) Mining the Northeast Land LOC 

a. TAB D is a schematic of the main roads and rail- 
road connecting the Hanoi -Haiphong complex with China 
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for rapid movement; of the equipment in either ' i i’'ect ! r'ni 
xrom tne site. Then it would reauire about six roa* ! 

< e T. ba £ tal - cn interdict read movement. A 
sorties loaded?” 111 ' 111 ' 1 TAC) StUdy “ estimates «iat six 

(1) Five aircraft with six 3LU-31/B each, 

SI, Sib $?/5 ?“;i “ ltb “ «p«ct.a m»b.r or Xo$t 

“e ba'ttEV; ”S‘Sl °f «~.paoy“ SSi X 

? s s“““ jst. 

- ps&ss&jsflss s 

t The 

reSu^efto^reatorf that ab ° Ut six hours vou!d be 

caters ^"is'tS.'ss.^bS:: gu%?*£r b 

much^horter^ime^^n^h^c 33611 ^ ° Pen terrain in a 
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through observation of the mine laying aircraft, the 
site should be effectively neutralized for the life 
of the mines. Mine location and clearing operations 
are possible, since the entry holes of the weapons 
can be seen. However, the SAM battalion will be 
unable to be certain that ALL of the mines have been 
located, particularly if some of the holes should 
be obscured by rain, wind, clearing operations on 
other mines, or the detonation of the anti-personnel 
mines. Of possibly greater importance in limiting the 
duration of neutralization, present mine fuze charac- 
teristics limit their effectiveness to about five days 
for the BLU-31/B, about 10 days for the BLU-45/B, and 
10 to 12 days for the BLU-42/B. To prevent enemy 
recovery of the mines, self-detonation occurs at the 
end of effective life. This creates craters eight 
to 40 feet in diameter, three to eight feet in depth, 
which will require repair, but also makes clear that 
the threac has been removed. To maintain full neu- 
tralization of a site, reattack will be required about 
three times per month. 

d. An upper limit on total mining sorties is now. 
readily estimated. To attack 152 sites with four 
sorties, three times per month, will require a minimum 
of about 1800 sorties per month, and with an allowance 
of 10 percent for sortie wastage (aborts, missed targets, 
gross errors, etc.) the total can be rounded to about 
2000 sorties per month, and an ordnance requirement of: 

(1) 24,000 BLU-31/B per month, 

(2) 12,000 BLU-45/B dispensers per month, 

(3) 12,000 BLU-43/B dispensers per month. 

This may be viewed as an upper limit, since cratering 
will make the sites less usable, and probably not all 
will be restored to use. 

e. Further reductions of SAM mobility can be attempted 
by mining roads. Analysis of this effort is necessarily 
somewhat conjectural, but for a crude estimate, suppose 
that the location of a SAM battalion has been fairly 
well established. Suppose also .that in the vicinity 

of the site there are only about three roads suitable 
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(2) -Lj-4p/i: vAILM} is a 22- noun d anti-vehi e i * ! 

dis^^b'S'o ? magn£ ^ ic fi3ld ss ^ing fuze, V an* anti - 
aiSuUxban^e xeature, carried in a dispenser and ! 

suffice* 2 t ° penetrate about 30 inches below the 1 

e ;, Dispensers suitaole for multiple car- 
f e > 3^ mines per aispenser. Presumed loading 
rr ^ na ly sis purposes) - six disDensers per 
attack aircraft - 1 30 mines. The system is designed 
for low level delivery and the feasibility of using 

the existing dispenser in a dive delivery has nnt^ 
yet been determined. u-nvery has not 

sa Wi^jsssrjs.s?rr "1 - 

pensers per sttack aircraft - 32W1 jrcnadl? 

. ^ * Consider an attack by f'cur airf'Tflf'f **__ -i ^ 
with BLU-31/B cnp with dttt air cralt, o*ro leaded 

S2t* s s , yha c “ a 

about So Sxte diameter of 600 feet 

-^^a'aAis.-gg: /B ^i ot 

S h oHcli wit^t^Lr?^^ 55 

„l, 0 ?- feet ’ Wl11 cover about 36,000 square 
actuation ^ri^ 10n ? reas a£ainst the BLU-31/B (?5 feet 

aCou? 6SSo ?eet S o? Vehicle width) 2 " d 

Thus there L S a ! 1M r area against the BLU-U5/B. 

ting any S parti cular 1 3 Probability of actua- 

bUity o/actuatlng SlmicIlSlL^S^/s' 0 ^-" 0 ^- 
mg the numbers of mines nresentfhpn^ Con f lder - 
pass could be exnprtPH t/ e f en 5’ then, this single 

and two to three^f^h^nrn uc/o 6 ° ne of the BL U-31/Bs, 
to motor radiators and 

North Vietnamese "egard^s hi»h? St e ? ui ? ment whlch the 
to be acceptable to^hem? Onfe thereat hLT likely 
apparent to them, through a few mtlaPe^ter^r 
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(2) When the . SAM activity level has been so 
reduced, further attempts to eliminate the remain- 
ing sites is probably not feasible. 

(3) Attrition for the forces attacking the SAK 
sites is lower using SARM than SHRIKE with the Mk69 
warhead. 

(4) The reduction of the SAM activity level to 
sniping can result in lower attrition for sorties 
other than the anti-SAM attack sorties, if sniping 
itself is made difficult for North Vietnam. Snip- 
ing can be suppressed by avoiding the exposure of 
single or few aircraft groups. If a sniping policy 
is in effect, there is less chance that an SA-2 
site will engage large aircraft flights. 

6. (S) Mine Attack on SAM Sites and Routes 

a. This section will attempt estimates, and indicate 
areas of uncertainty in analysis of the effectiveness 
of air-laid mines against SAM sites and movement routes. 
Subparagraph ?.g.(?)(b)* tabulates 152 SAM sites, 127 
outside the 10-mile circle around Hanoi and Haiphong. 

With 25 to 30 battalions, of which at most 12 to 15 appear 
to be active at any particular time, there are always a 
large number of prepared sites which are unoccupied. There 
are indications that the North Vietnamese use these 
sites intermittently, moving from one to another to 
avoid a static deployment, and consequent easier loca- 
tion and attack by US forces. Aerial delivered mines 
offer a means to reduce this mobility. A variety of 
mines are in development or early production, which 
should be suitable for use. The principal ones con- 
sidered here are: 

(1) BLU-31/B, an 800 pound anti-vehicle weapon 
with a Dressure sensing fuze, an anti -disturbance 
feature* and an actuation counting device, delivered 
in a dive,, penetrating six to twelve feet below the 
surface. Suitable for multiple carriage. Presumed 
loading (for analysis purposes) - six per attack 
aircraft. 


*See page H-35* 
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Probability of destroying a SAM-site per 
SARM sortie: 


Expected number of SARM sorties per SAM site 
destruction: 


Total number of sorties per SAM site including 
lour to eight conventional strike aircraft: 


17 - 3 ^ 2000-4000 28-56 


4000-8000 


of- t-i?L The same f^arks apply to the utilization 
SHRIKE Mk°M Vent i 0n ! 1 strikes as discussed under ! 
th^t^t hea 5 ! However, it is expected ! 

craft t shouldi» i ? n flgures for the attacking air- 
craft should be less using SARM, since SARM retains 

p”m P oT^ ui »">»•««» i-u. ~m« s 
»siii " u - s " 

(1) Launch envelope - launch is Dermi «;<;ahi o 
beyond 25nm and above 25K permissable 

hptlpon^?n SA ? M , c an ° ut - due l the SA-2 when launched 
between 10 and I5nm from the radar site. j 

•in 360 degrees warning capability of the APSi-l®?! 

for the S ^ S Up a quick draw capability ' 1 ' ^ 

lor the SARM launches. Thus, from an attri i-inn 

Standard arm*’ 3D anti_SAM campaign with the 
tandard ARM appears to be more desirable than a 
campaign using the MARKER SHRIKE. h 

sion'aref cono;Lusions one can draw from this discus- 
ff- fP AfJ.anti-SAM campaign using SARM is feasible 

;s sit°o b rsji„5? to “• s " 
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(c) In order to maintain the SAM activity 
at the sniping level, a continual sortie 
requirement using SARM exists. This sortie 
level is difficult to predict, but it probably 
is equivalent to the level needed to success- 
fully kill a F/S every two weeks (that is, put 
it off the air without necessarily inflicting 
permanent damage). The probability of killing 
a F/S per sortie is .006 x 0.26. Thus, the 
expected number of sorties required per week 
is about 320 . 

h. Sortie requirements are now estimated for an 
anti-SAM campaign conducted by making use of the 
marker for SARM followed with a strike of four to 
eight aircraft using conventional ordnance. The dif- 
ference between this approach and the use of SARM 
alone are: 


( 1 ) Destruction of the entire site is assured 
for each successful SARM firing which is visually 
identified. 

(2) SARM homing on a FIRECAN marks the site if 
it was launched against a FAN SONG. 

(3) The following lists these estimates: 

Sorties Required for an Anti-SAM Camoaign 
Following SARM with Conventional Strikes 

Probability of F/S acquisition per sortie: 

Si Lo Hi Lo 

•75 .006 .75 .006 

Probability of a successful radar kill: 

•38 .38 .38 .38 

Probability of visually acquiring the marker: 

• 8 -8 .5 .5 
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Sorties Required for an Anti-SAM Campaign 
Using 5 ARM Alone 

Probability of F/S acquisition per sortie: ' 

Hi . Lo Hi Lp 

• 006 • 75 .006 

Probability of killing a F/S: 

,26 - 26 -26 .26 

Pr °damagedT ^ a killed F/S is Permanently 

2/3 2/ 3 1/3 1/3 

Probability of permanently killed F/S per sortie: 
,13 ,001 -O 6 ? .000? 

EXP one S F/sr ber ° f S ° rtieS to Permanently kill 


7.7 


1000 


1 5 


2000 


Number of sorties required to destroy 30 F/S 
in a two week period: ' d 


230 


30000 


450 


60000 


It can be seen from the above that an cm 

srm ssfegf?- sr 

to reduce SAM act^vitv to lt . 1 ? desi **able 

IS? •=» b « 

o“S f 13) Of the above 

repairabiMtv r/! a ° de F ending upon the 
to^b^a reasonable sTArt™; This is Relieved 
SAM campaign since while +k “ u ^ c eme of an anti- 

is suffLilnt to kill'ali ^0 "^ er °f S ° rties 

that F/S activity will regress ?n’ i \ S llkely 
before 30 sites are killed t0 a low level 
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(2) Probability of killing a ''radar, . 38 . 

(3) Probability that the radar killed is a FAN 
SONG, .67. 

Other relevant parameters are: 

(4) Total number of occupied sites, 30 . These 
sites contain one -.FAN SONG/site, but only half the 
sites are candidates for attack at any given time, 
since the other half are either in transit, main- 
tenance, or being used for training and thus are 
not radiating. 

(5) Either one-third or two-thirds of the killed 
FAN SONGs are repairable in one week. 

(a) These parameters can be combined in a 
dynamic or time dependent model to obtain the 
required number of scrties as a function of 
time. Because of the length of time needed to 
to complete the analysis, the upper bounds to 
the number of sorties will be obtained from a 
static model approximation. The parameter which 
will affect the number of sorties the most is 
the probability of acquiring a FAN SONG, which 
■changes from .75 to .006 as the anti-SAM cam- 
paign begins to be effective. 

(b) For an initial sweep occurring over a 
time period not much larger than the repair time 
(one to two weeks), the expected number of sor- 
ties is computed in the following: 
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(2) Transfer 
after launch. 


quaTvr -- „ < • «« 

-* _ a different target 


will ? n antl 7 ? ja4 campaign using SARM I 

that on th^'of P; ob -e“s, it will be assumed 
cnat one-thirc of the. successful firines will 
home on a radar other than FAN SONG. Thus 

wm p be^ z/3 J t f 3 8 f = a .2S 1 against FAN S0NG ’ 

with' severaf FIRECAN^radars Tt™tFl\ C °l l0Cat ^ 

strik^ 6 • ° f the SARM marker, followed S by B a!| ; 
f 4^5 W ^3 il conven tional ordnance, will destroy • 

FAN SONG a r f H thS SARM Was launche d at a ^ 
tAW oONG, a radar was killed on impact, and 

the marker is seen. The same values for the Dro* 
used^in^thp Y?- suall y acquiring the. markers a S P ‘ ? 
Mk 69 ^ U | Si °? involving the SHRIKE 

K 69 warhead, 0.5 and 0 . 8 , will be used here. 

94 o' ?ince the successful SARM will not destroy an 
■ slte > will render it ineffective StU tS 

the rSurSLS^^SS! fffsSfcr-oSS ‘S 1 "?*' 

S0Nr 1 Li / ? 0f t ? e auc c e s sf ul kills against FAN 
iaUNG are unrepairable. 6 m 

S0NG 2 are / renairahif U ° CeSSfUl kills against FAN 
are repairable in. one week. 

The other set interchanges the 1/3 and the 2/3. 

campaign using l^ Tei -vl° conduct an anti-SAM 

a FAN SONG cel The P roba t>ility of killing 

factors: E . the product of the following 

sorul, P !75 a and U 006f acquirin g a FAN SONG per 
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(b) The number of s or tines required where 
SAHM is used initially followed immediately 
by a strike of four to eight aircraft carry- 
ing conventional ordnance. 

d. The probability of acquiring a FAN SONG radar 
during a sartie depends upon the level of strike 
activity in the vicinity of the SAM sites, as well 
as the total number of operable sites in the area. 
Given the sensitivity of the APS-107A identification 
and acquisition system, it is reasonable to assume 
that in a dense SAM environment, with a high level 
of strike activity that the probability of F/S 
acquisition is near unity. As the anti-SAM campaign 
continues and if it is effective, the number of F/S 
radiations will decrease. Since this decrease will 
likely be the result of a policy change by North 
Vietnam rather than be related in a continuous fash- 
ion to the number of surviving SAM sites, a step 
change in the probability of acquisition will be 
assumed. This lower probability will occur after 
say, N sites have been destroyed. The two values 
£k°sen probability of acquisition per sortie, 

O .75 for high level SAM activity and .006 for low 
c activity, are the same as used for the 
onKIKE Mk 69, warhead analysis. Because of the 
^ tt ?Bc de ^ ection and identification capabilities of 
the APS-107A, these are conservative estimates lead- 
ing to an overestimate of the number of sorties 
required. 

Although initially launched at a FAN SONG, the 
SARM may lose tracking of the FAN SONG and then re- 
acquire a FIRECAN. Thus, although a radar may be 
killed, it may not be a FAN SONG. Using the NOTS 
estimated for 1966 successful SHRIKE firings, 94 
targets killed were. FAN SONG and 44 targets killed 
were FIF.EC AN. Although the a etna " 1 intended target 
is unknown, the FAN SONG radar rat* a* the 

priority target for SHRIKE missions. It v^i be 
assumed that firings at FIRECiN RAEAk'Tv^reT 

(1) Firings in the absence of. FAN SONG 
emissions, or at_the end of missions , 
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that 1 i grain fragments can only damage exDospd 
radar components (wave guides, cables) and P 
antennas, riow much more effective 13 grain frao- 
ments with a higher velocity are likely to if' 
unknown. The number of hits on = De ls 

The clltui 3°h : prevent its u ^e may be quitHLge 

PsL fo^SHHTTCF 1 ? 51 ® W P robab ility,' ? * 
9 lor SHRIKE in a loft delivery, taking -irvfri 

account only CEP and warhead lethality is 

SSS r U t ?o?T t c Ka*f f " da L2;? Uonlnss “- 
p«t^jf- g s s sr 

£tt."«s:s3V5 s*«s*;sr h s“ s 

t,d tmuji delivery 

ia-avgas. 

iixiin g-c ss' 1 ™ 

;Ss ‘S“«* b 

two cases will re ^alined? 7 ”• Therefore > 

SARM^i= u^ed^ionf - f . s ° rt ies required where 

a%agr"' f ~ Su- 
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(b) The marker warhead is parr of the main 
warhead. It achieves about five minutes of 
visible smoke through the addition of pyro- 
technics to the main warhead. 

b. Using the preceding characteristics of the SARM, 
an estimate of the number of sorties required to con- 
duct an anti-SAM campaign will be obtained. Because 
of the positive BDA, no missile firings should fall 
into the category UNKNOWN. Thus, using NOTS data 

for 1966 for SHRIKE firings, a reasonable upper limit 
for the missile kill probability is 0 . 38 : 

Shrike Firings 1966 

Probable Kill Probable Miss No test 

38 # 26 # 36 # 

Total Firings - 519 

The No Test category contains firings in which the 
target radar was shut down before impact, as well 
as launches outside of the SHRIKE launch envelope. 
Because of the larger acceptable launch envelope for 
SARM, there should be fewer launches in this category. 
However, the probable kill category for SHRIKE is 
probably overstated due to the kill criterion used. 
Since these two factors tend to balance one another, 
the .38 value is considered reasonable for SARM kill 
probability. 

c. It is necessary to discuss warhead lethality 
in some detail because of the uncertainty that the 
SHRIKE warhead is sufficient to kill rather than 
temporarily damage a FAN SONG. 


(1) The SARM warhead, Mk 73 9 Mod 0 is a modi- 
fied TERRIER warhead, Mk 5 Mod 7. It contains 
105# HE and 112# fragmentation steel. About two- 
thirds of the fragments are 1 30 grain, the other 
one-third are 260 grain fragments. 


(2) The SHRIKE warhead, Mk 52, weighs 145#, and 
contains 52# HE and 93# of 13 grain fragments. 

From the discussion on the CBU-24, it is obvious 
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(d) Range to target is determined by the j 
ceclmation angle measurement and the a' f*- I 
altitude. j 

(2) The o ARM, by using a larger motor, has ! ' 
improved ilight characteristics over SHRIKE. . j 

(a) The SARM can be launched anywhere wit hit/ 
a frontal 3° degree cone when wlthi™?l£|e of 

the target." mlssile guides a11 the way to 

SARM ( ?c ran § e capability of the 

SARM is 6Qw. However, at this range there 
is a considerably reduced probability of acaui- 
sition and target lock-on throughout the flight 
More realistic launch ranges are about 30nn 6 
with a corresponding flight time ranging from 
60 seconds for a 40K launch altitude to 1 50 
seconds for a 3K launch altitude. 

. „ <C » F ° r , launches at or above 20K, the SARM 
has a quick-draw" advantage over the SA-2 for 
a launch range band of 10 to 15.™. ■ 

^3) The SARM has a method of providing a nosi 
tive BDA. The missile sends a signal to the ?a^ c h- 
lng aircraft indicating whether it is homing. If 

craft h °ThB g Rr,i t sends the pulse train to the air- ' 
rTnnl Th ? BDA f £ 3' u:L P ment; in the aircraft then j 
fh=t S 3 f 3 K ar pulse train which correlates with 
that sent by the missile. If they both cease 
sl ? lul taneously, a hit is indicated. If 
the missile is homing at imuact. but the radar 

indie ated? SaSe ° early si ^ltaneously, a mis si s 

type 4 welghln| r 2i U a . 

Passive passive, active and contact. 

strength 4 i?- radiat i°n source signal 

gtn as Uj criterion. Active fuzinz (VT) 
employed if the radiation source shuts off 
Contact fuzing is a back-up mode to insure 
activation of the marker. I 
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5. (S) Standard Arm Mod 0 

a. There are several significant differences 
between the Standard Arm (SABM) weapon system and 
the aircraf t/SHRIKE combination used in North Viet- 
nam at present. Deployment levels and dates have 
not been firmly established yet; however, it is 
estimated that the Mod 0 version will be deployed 
during CY 67, with Mod 1 and Mod 2 to follow in 
CY 68. The present discussion is restricted to 
the Mod 0 version: 

(1) The APS-107A installed in the A-6A and F-4D 
provides detection, identification, and location 
information to the bombadier/navigator or radar 
pilot in each aircraft. 

(a) For detection, the APS-107A has 360 
degrees azimuth coverage with a receiver whose 
sensitivity is 45 dbm. This sensitivity insures 
that main beam detection of a radiating FAN 
SONG B is limited only by the aircraft altitude, 
i.e., detection of all FAN SONG radars which 
are tracking the aircraft is expected. The 
major side lobes are detectable at a range of 
about 40nm. Back lobes are not detectable at 
useful ranges to target. 

(b) .^The APS-107A is able to discriminate on 
the basis of frequency, PRF, PW and scan modu- 
lation and present evaluated threat warnings 

to the operator. The system distinguishes among 
S-band AAA, S-band TWS (FAN SONG) and S-band 
TWS with associated L-band guidance for the 
present threats. (AI radars and C-band signal 
discrimination is also available.) The opera- 
tor monitors the signal being processed by the 
missile receiver prior to launch so that it 
can be compared with the threat selected by 
the operator. 

(?) The APS-107A provides a bearing accuracy 
in azimuth and elevation of 1 ,5 degrees for sig- 
nals in boresight. 
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HF “ « s5--fe« * 

and 20 losses per tnousand sorties. 

p) — Attack on EW/r.CT Si tes Although = 

number — ll.es e sites is only about I?®? 

tion ofPess ?h end LL D indicates that the nosi- 

a radius ^of on. pe ? cent is known to within 

a raaius oi one mile. Over 50 percent hsv* 1 

position radius of accuracy of three to five 
miles, which implies hundreds of sorties win ho 
required to locate and destroy th«. 1 be 

_ Attac k on Parke d Aircraft TVie» 

slsssss? - »«sir 

s-assIS* 

revetments (which become targIts U whethPr f covered 
occupied), camouflage and thfi ?J? heth “i or not 
ted to progressive! v roHnn Can ex P e c- 

air-ground = exchange y ra t= ^v-Pthp aV f nt ? ge ° f the 

exchange rat ~ z oV,rr the air-to-air 

exchange rate superior.^ 11 Y make the air - to -air 

of sorties^equfref*to^n^rtr^i' - ^ he lar e e number 
the neutralization of 3 - ? nd maintain 

cratering otvi.jus’y i-v-iv^ f '^ d - runwa t 
significantly greaW than^th-r^i* 1 ? 11 which is 
from attacks on B ari«rt aircraft To T* 1 ' 1 reSUlt 
degree, this is hi fT ,„r ; cI r* To 2 lesser 

facilities. However the ?ftt ttaCks 2 n airfi2 ld 
preferred airfield tiro - 1 ~ may bec °rae the 

protection of p Irked Ilrc-f? ^ e . ev£nt that the 
r aircrai t is improved. 


SECRET 


H-27 


Appendix H 


L 


L 


! 


sec; 




would presumably follow the pattern 
observed in the southern route packages; 
a reduction in SAM activity. While this is 
a desirable end in itself, the resulting 
impact on enroute losses from guns is 
unclear. The result in terms of the number 
of break-even sorties is linearly proportional 
to the reduced probability of acquiring a SAM 
site. A second uncertainty involves the 
conditions required for initially stimulating 
high 3A-2 activity". If this can be achieved 
by the IRON HAND sorties alone, the estimate 
is adequate. If, however, heavy SAM activity 
requires the presence of additional strike 
aircraft, then the attrition estimate is 
incomplete. 


(c) It appears from this oversimplified 
analysis that a systematic attempt to destroy 
the SA-2 system using the MARKER SHRIKE cannot 
be rejected out of hand. Accordingly, further 
analysis of the detailed tactics, equipment 
availability, enemy reactions, loss rates, 
and similar factors affecting the suitability, 
feasibility and acceptability of such a 
campaign is required. The uncertainties as to 
SHRIKE effectiveness, MARKER acquisition 
probabilities, enemy reactions, and aircraft 
attrition require further illumination before 
a systematic SHRIKE campaign can be recommended. 


(2) An Anti-Gun Campaign . If all 6300 'guns ir. 
North Vietnam were attacked with 10 sorties each, 
over 60,000 sorties or more than half of the 
available annual sortie effort would be required. 
Unless strike pilots are able to determine when 
a true kill is made and thereafter divert to 
other guns, this sortie application will kill 
only 63 percent of the guns. If 1966 growth rates 
are accurate, unimpeded resupply will add 1700 
guns to the NVN inventory every six months so 
that 3200 guns could be available at the end of 
a six months campaign solely devoted to flak 
killing. Doubtless, gun-crew casualties would 
prevent all of these guns from being effectively 
manned; however, with the growth in the number 
of AAA guns, the North Vietnamese have demonstrated 
their ability to provide a major increase in gun 
Losses of US aircraft would obviously be 


H-26 Appendix H 


crews . 



. L 


L_ 


' 1 M 


l_. i 


L L_ 


r 



SECRET 


:e I'.arKer 


- C tal 

HP V fit 
3KRIKE 
Losses: 


anti -3 AM Sorties 
VI 

Expenditures 
• Observed 
Possible 


*+60-960 

120 

*+. 8 - 9.6 

2.4 - 4.8 


'}o nC quire [Mar* 
720-1440 | 

i 

130 j 

7.2 - 14.4 
3.6 - 7.2 I 


p, M -Auction in losses accruine to t^o anf-j 
SAM campaign was assumed to be about 4? d er^nt 
prior level of enroute losses; of the ore- ent 
attack attrition rate. In order for the 
attack on the SAM site to produce a net savin? 

mSst^old trief 868 ’ the fcllowin S conditions 

P^ie'mnequiredrvh^ 6 ^^^^? the 
SA ^L < r ampaign ls undertaken, must be 
? ii c i en 5 ly ^ ar S s that the losses which 
wouid be "saved" by the elimination of 

®5 uals or exceeds the losses 
of f "hr!4 attacking them. This number 
.!? e ?* SVen sor ties is independent of 
ch attrition assumption (observed or 
possible) is used and is as follows: 


( tbie 


Ma rker Acquisition Probability "Break-even" foTinw-U 

&Q% 


sorties reoui_r_g_d 
1200-2400 


50 % 


1800-3600 


£. Restoration of the SAM threat by 

to P incrP«4 r ? SUpPly t0 a level sufficient 
increase losses must require more time 

sSrti-s required to fly the "break even" 

+ , (b ^ Ths major uncertainty attaching to 

hese estimates (aside from the rather large 
number summarized in the discussion of inputs) 
stems from enemy reaction to the attack. ? This 
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The observed estimate of future attrition is 
based on the observed April 1966 - February 
1967 rates for both Navy and Air Force '(for 
Air Force alone in the case of HP VI heavily- 
defended targets) adjusted as stated in 
the section on attrition assumptions. 

The possible estimate of future attrition 
is identical to that of the conservative 
estimate in Route Package I -IV in view of 
the slow and comparatively small changes in 
attrition rates in those areas. However, 
because of the recent reduction in Air Force 
losses in Package VI, a 50percem decrease iii 
attrition (except for low altitude attacks) 
for Packages V and VI is made to reflect the 
possibility that this attrition rate will 
continue in the future. The possible low 
altitude attrition estimate for these areas 
has been doubled to reflect the possible 
impact of increased gun density on the 
observed 1965 attrition rate. 

Discussion 


(1) An Anti-SAM Campaign Using the Marker SHRIKE 

(a). The bulk of this campaign would be in 
Route Package V and VI. In view of the fact 
that many of the sorties accompanying SHRIKE 
pathfinders would divert to targets of 
opportunity or secondary targets, the 
average Route Package V-VI attrition rate 
(5-10 per thousand) may be more realistic 
than that estimated for heavily defended 
targets (10-20 per thousand). Neglecting 
enemy reactions and resupply, there are an 
average of 20 SAM units available for attack 
in Packages V and VI. The dimensions of a 
Marker SHRIKE campaign against these 20 SAM 
units would be roughly as follows: 
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•- u_ y - Sett 1966 - 
October - Dec 1966 
January 1967 - 649 


109 0 


(n) The role of QRC-loO and ALQ-51 in 
reducing attrition is most evident in the 
case of losses to SAM: despite materially 
increased enroute exposure, as previously 
indicated, SA-2 effectiveness does not 
appear to have increased. The impact of 
these countermeasures on radar-controlled 
gunfire enroute or over target is less clear 
in that attrition statistics imply that 
radar-controlled gunfire has never been 
responsible for many losses. It may be that i i 
electronic countermeasures have been responsible 
for maintaining this situation despite the 
increasing fire control radar order of battle 
but this cannot be proved. 

( 5 } Attriti on Predictions . In view of the 
dynamics of attrition rates illustrated above, 
attrition predictions cannot be made with any 
degree of confidence. For the purpose of this 1 
analysis, the historical attrition rates will 
be used as a conservative assumption and possible! 
excursions implied by the data will also be used. 
These attrition inputs are summarized below: 


Losses per thousand 
attack sorties 


Type of Operations’ 

No attacks on defenses 


All SA-2 eliminated 


MID threat eliminated 


Low Altitude attacks 


SECg^ 


HP I-IV 

Obsen 

2 

RP V-VI average 

10 

HP VI heavily- 
defended targets 

20 

RP I-IV 

1.6 

RP V-VI average 

6 

RP VI heavily- 
defended targets 

10 

RP I-IV 

2 

RP V-VI average 

9 

RP VI heavily- 
defended targets 

19 

RP I-IV 

50 

RP V-VI 

50 
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percentage of usaf missions rued on 
ROUTE PACKAGES VI 


(SOURCE : OPREPOATA 






S AK ? LE r AC K A G E V I 


Target 

Yen Vien HR Yard 

Ha Gia POL 

Thai Nguyen HR Yard 

Thai Nguyen Highway Br. 

Thai Nguyen Supply Depot 

Bac Giang Bridge 

Cao Nung & Vu Chua RR Yards 

Viet Tri RR Yards 

Lang Lau Br 

Phu Due RR Yds 

Var. AA sites poss. assoc, 
with above 

Vinh Yen Ammo 

Xuan Mai Barracks 

Sorties sampled 

Total attack sorties 


u SAP TARGETS 


Dec of 

Jan 67 

Feb 

66 

- 

- 

92 

28 


- 

75 

16 

- 

16 

- 

- 

- 

51 

- 

1 C 
* / 

- 

- 

24 

- 

- 

10 

- 

- 

16 

- 

- 

16 

- 

- 

23 

- 

- 

- 

23 

_ 



153 

223 

114 

250 

556 

162 
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targets were slighted during December, Jan- 
uary, and February (data For October and 
November is inconclusive). A sample of 
OPREP 4 messages indicating continued effort 
against significant targets is summarized in 
Table ?• This sample omits WILD WEASEL opera- 
tions and may omit some sorties against the 
enumerated targets or against others equaily- 
signif leant. The percentage of USAF missions 
in Route Package VI which reported encounter- 
ing AAA is shown in TAB C for the period July 
1966 to March 1967. It can be seen that there 
is no noticeable down-turn in this index of 
exposure to the defenses. Similar targeting 
or exposure data for Navy operations in Route 
Package IV or Air Force operations in Route 
Package V was not derivable in the time avail- 
able for this analysis. 

(l) Some significant changes in tactics 
have occurred since October and have undoubtedly 
affected attrition. These include: 

1 Higher enroute altitudes for both 
Air Force and Navy strikes relying upon 
QRC-160, ALQ-51 * and other ECM for protec- 
tion from SA-2 and radar-controlled gunfire. 

2 Compression of TOTs in USAF Route 
Package VI strikes. 

1 Slight increase in release altitude 
for Air Force strikes in Route Package VI. 

it Increased flak suppression with C3U-24 
(primarily in Air Force strikes in Route 
Package VI ) . 

(m) Since the most significant reduction 
in attrition occurs in connection with Air 
Force over-target losses in Route Package VI, 
it is logical to attribute this to the use of 
CBU-24 and to the other variations in over- 
target tactics. Expenditures of CBU-24, most 
of which were for flak suppression in Route 
Package VI, have been as follows: 
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Service 

Package 

Change 

Factor 

Since 

USAF 

VI 

down 

3.4 

Sep 

USAF 

I 

down 

4.0 

Nov 

USN 

II-III 

down 

1-5 

Sep 

USN 

IV 

up 

2.2 

Sep 

USAF 

V 

down 

3.7 

Sep 

USN 

VI 

no change 

— 

Sep 



. r/ 1 ! c f*sng5 indicated in Navy attritior 

l** Route PacKage VI. For Navy or Air Fore® ' 
operations other than those discussed above 

ful P anaIySis. are tC ° Sma11 t0 permit ■neaning- 

tinn ( =i Thess r9Cent changes in attack attri- 
tion are summarized below: 


99.5# 

97.5# 

75# 

90# 

95# 


thB S nr. at NN l0n chan 6«s all correlate with 

monsoon ln n the°r r We N h f r of the northeast 
monsoon, in the case of Route Packa^p T 

MS 0 S 77 U bomh maj ° r increase in high altitude h 
ta5t 7 L»=^ bi ? g w f s P robab ly the most impor- 
raason for loss reduction. The influ- 
ence of weather elsewhere is far from clear 

Package^I^av^h^" 0 ^ operati ° na in Roitf' 
been f lown over solid cloud 
control? 1 ? frequently precludes optically- 
to thp J; e<i S^nfire. This may have contributed 
to the past drop in losses and could result in 
an increase m future months. However aa 
gunfire in North Vietnam haf resold in^ew 
losses above 4000-5000 fpoi- -• n * 2 n 
the major change ifg S'ittSi&’ESjgd 
in connection with over-target losses Thus 

is nof obv£us? f W6ather ° n reduced a «tltion 

responsible 1 f nr ^ rg N ing could have been 
In the case of trial ° hseT l ed . attrition changes. 
VI it doe! °L USAP targets in Route Packagl 
VI, it does not appear that heavily-defendfd 
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(g) A reduction in Air Force attack attri- 
tion in Route Package V over the came period 
has occurred and is statistically significant 
at better than 95 percent confidence. The 
data is summarized below: 

Apr-Sep 66 Oct 66-Feb 67 


USAF RP V Sorties 

1811 

2185 

Losses per thousand to 



Guns over target 

4.4 

0.4-5 

Guns enroute* 

2.8 

0.4-5 

MIG 

— 

0.9 

All causes 

7.2 

1.8 


(h) Navy attack attrition in Route Package 
IV doubled after September; the difference is 
significant at slightly better than 90 percent 
confidence. However, the increase in Navy 
losses to gunfire (enroute or over target) is 
statistically significant only at a low level. 
The statistics are summarized below: 

Apr-Sep 66 Oct 66-Feb b7 


USN attack sorties RP IV 

4697 

4123 

Losses per thousand to: 



Guns over target 

1.5 

2.5 

Guns enroute 

0.2 

.5 

SAM 

— 

.7 

All causes 

1 .7 

3.7 
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(d) This data is insufficient for 
statisticallv-valid conclusions. In addi- 
tion to_ indicating the possible trend in 
future noute Package VI attrition, it also 
i-lustrates one of the perennial problems 
encountered m attrition analyses. Five of 
the losses in March were suffered in connec- 
tion with the attacks on the Thai Nguyen Steel 
mi ant \\ two them over the target. Yet, the 
Thai Nguyen Railroad Yard, immediately adjacent 
to the steel plant was repeatedly attacked in ! 
January and February with no losses. 

(e) Air Force attrition in Route Package I 
has also shown a significant decrease subse- 
quent to November 1966. The relevant data is 
summarized below: 


1 

Aor-Nov 66 

Dec 66-Feh 

USAF RP I Attack 

| Sorties 

1 

27,471 

7,328 

| Losses per thousand to: 

j Guns over target 

1 A' 

0.41 

Guns enroute or unknown 

0.3 


Attrition rate per thousand 
■ attack sorties 

1.7 

0.4l 


The difference in over-all attrition is sig- 
nificant at about the 98 percent level. 

ttt ill n aVy at R iti5n ln R oute Packages II and 
There' a f b * e ” rsduced somewhat since September. 

ti"' \ 1 S , d ,V?„ p# ”?? t J robabilit y that the reduc - 

relev-nt^da*^ 0 ' statistical fluctuations. The 
relevant da^a is summarized below: i 


i 

Apr -Set 66 Oct 66-Feb &) 


Attack Sorties 
Losses per thousand 


13,911 

2.3 


6,050 

1.5 

Appendix H 


L 


L 


L 




April - 
Sent ember 66 

October 66 
Februarv 67 

Attack Sorties 

I 863 

1287 

Losses/1000 sorties 

to: 


Guns over target 

13 O 

1.6 

Guns enroute 

9.1 

3.1 

SAM 

3.2 

3.1 

All except MIG 

25.8 

7.8 


(c) TAB B summarizes the trend in Package 
VI attrition of Air Force attack sorties. The 
reduction in over-all loss rates is statis- 
tically significant at better than the 99.5 
percent level. This is also true of the reduc- 
tion in losses to guns over target. The reduc- 
tion in enroute losses is significant only at 
a confidence level less than 90 percent. Accord- 
ingly, it appears that the reduction in losses 
is not due to chance and occurred primarily in 
the category of over target losses. This sig- 
nificant reduction in USAF Route Package VI 
attrition may be coming to an end as indicated 
by the following preliminary data on strikes 


through 12 March: 

Attack Sorties 1-12 March 157 

Aircraft lost 1-12 March: 

confirmed SAM 1 

gunfire over target 3 

enroute 2 

losses per thousand sorties 38 





(b) Similarly, operations since 1965 have 
largely avoided ^ very low altitude (below 500 
feet; exposure in areas where defenses of any 
significance where expected. Based on 370 

■ S ? r ^ es below 500 feet flown during 
-965, attrition was 57 aircraft per thousand 
exposures . * Since that time, of course, AAA den- 
sity has significantly increased. 

Attrition Trends 

(a) The major uncertainty involved in 
fh^ r ?^ latlng t u ese attrit i°n statistics to 
* 1 f. th 5 t attrition has slowly but 
steadUy declined. This decline is undoubtedly 
?° a complex interaction which is only par- 
• Un irL SZ00d and which involves improve- 
sion 1 JL n ECM equi P ment > improved flak suppres- 
sion weapons, evolving tactics, targeting, 
enemy deployments, weather, and other facto-s 
^magnitude of the reduction is illuftPrted’ 


Time Period 


USN/USAF 

Attack Attrition per 
Thousand Sort.lpg 


31 Jan - 31 Mar 66 ^.2 

Apr - Sep 66 ^ 2 

Oct 66 - Jan t7 2 .1 

by B route pack-r^ attritl °n rate 

y oute package i-.r April through December 1966. 

(b) A most marked reduction in attrition 
occurs m connection with Air Force attack 

KSf 10 R °“" Pask '« e 11 «* 5 «« 


*CINCPAC FLT Analysis Staff Study 10-66. 
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(a) In terms of loss cause and mission 
stage, Packages I through IV seem to fall 
into one category while Packages V and VI 
form another. The combined data is as fol- 
lows; 



Route Packages 
I-IV V-VI 

Losses per 1000 attack 
sorties cause: 

1 .7 

8.5 

Gunfire over target 

735s 

50% 

Gunfire enroute 

20% 

33% 

SAM 

7% 

^ 2 % 

MIG 

— 

5 % 

(3) Other Loss Rates 




(a) These loss rates are sensitive to the 
mix of targets attacked and tactics employed 
during the April 1966 through January 1967 
period. For example, Navy operations in 
Package VI emphasize coastal armed reconnais- 
sance and thus the Navy loss rate in Package 
VI reflects lower exposure to heavily defended 
targets. The following attrition data based 
on attack sorties only gives a more accurate 
picture of the true situation; 

Attack Losses per 

Operations Sorties Thousand 


USAF Attacks in RP VI 2988 20.4 

April 1 966-J anuary 1 967 

USN day strikes in RP VI 490 19 1 

during 1965 excluding low 
level deliveries 


SB 


:cg^r 
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Cause of Loss 
SA-2 


Time Period 

24 Jui 65 - 
31 Dec 66 


At Least One 
Aircraft Crew Member 
Lost Recovered bv US 


Other NVN Losses 1 Apr - 
1 Dec 66 


42 

196 


1l 


42 # 


T i?i s .^ ta lilies that, in terms of aircrew 
attrition (for the duration of the war) 100 
aircraft shot down by SA-2 produce the same 
aircrew losses as 148 losses to AAA. 

0 Losses t ° AA gunfire over target and 
enroute were as follows: 


Route 

Package 


Mission 

Stage 


Attack Losses to Gunfire 


USAF 


USN 


Combined 


I 

Enroute 
Over Target 

9* 

4l 

1 

,9* 

42 

( 18 ?) 

II 

Enroute 
Over Target 

3 

5 

5 

5 

8 

(38?) 

III 

Enroute 
Over Target 

1 

2 

6 

20 

7 

22 

(24?) 

IV 

Enroute 
Over Target 

— 

3 

18 

18 

(14?) 

V 

Enroute 
Over Target 

6 * 

9 

— 

6 * 

9* 

(40?) 

VI 

Enroute 
Over Target 

21 * 

27 

3 

9 

24* 

36 

(40?) 


includes one loss of unknown location. 
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Route 

Number 

of Attack Losses 

Cause 

of Loss 

Package 

U5AF 

NAVY 

COMBINED 

Gunfire or 
Possible gun- 
fire 

I. 

II 

50 

3 

1 

10 

51 

13 



III 

3 

26 

29 



IV 

— 

21 

21 



V 

15 

— 

15 



VI 

48 

12 

60 


(b) Over-all 3A-2 effectiveness has 
approximately constant during the last 
as indicated below: 

remained 
nine months 


Engage- 

ments 

SAM Confirmed or 

Firine Prob. Kills 

Engage. 

Kill 

Prob. 

Missiles 
ter Kill 

Jul-Aug 65 

6 

12 3 


50 % 

4 

Sep-Dec 65 

84 

168 8 


10 % 

21 

Feb-Apr 66 

46 

72 9 


20 % 

8 

May-Oct 66 

373 

598 11 


3.0% 

54 

Nov66-Jan 67 

3^8 

673 13 


3.7% 

52 

i-28 Feb 67 

49 

105 2 


4.1% 

53 


While neither SA-2 effectiveness per engagement 
or missile fired nor attrition to SA-2 has mar- 
kedly changed in recent months, any increase in 
SA-2 effectiveness would have a greater effect 
than that implied by the aircraft attrition rate 
alone. The relevant data is summarized below: 

SECRBf^ 

7^ 


H-14 


Appendix 

: H 

. j. L u L . L 

L L L 

; ; r t ■ - 

lJ. »_ 

*- . 1 i- *_ t- L 


c 



TABLE 4 


*pr 


Sortlaa 
Total Loaaaa 
Guna«ov«r tarfat 
Cun* onroota/unk 


. 1854 
4 


W* II Sortlaa 

Total Loan* 

V III Sortlaa 

Total Loaaaa 
Cuna-OT 

Stan onrouta/unk 


ua 


Benin 
Total Loaaaa 
Guaa-Ot 

Cun* onreuto/unk - 


359 

I 


W VI Sortlaa ?3 

Total U:m r 

& ten* -or : 

Cun a anrovta'unk i 

SAM f 

MIC „ 


ATTRITION OF AIR FONCX ATTIC* SORTIES 
1966 


Hay 

Jun 

Jul 

AU« 

Sap 

Oct 

Not 

1J « 

4070 

8 

5232 

10 

5004 

5 

3914 

6 

3645 

6 

236£ 

2 

7 

1 

5 

5 

5 

6 

6' 

3 

1 

4* 

38 

112 

565 

697 

220 

204 



“ 

— 

2 

— 

1 

33 

1 

19 

28 

113 

384 

1 

155 

1 

194 








II 

II 


~~ 

1 

j 


10 

4 

7 

4 

187 

334 

135 

238 

l 

102 

325 

3 

2 

190 

4 

1 

597 

508 

530 

2 

1 



1 

3 

— 

— 

1 


1967 

Bee Jan Fak 

2861 2336 2131 

I 1 1 

l . 1 1 

127 77 69 

122 226 4o 

1 

1 

18 6 10 

751 253 143 


74 ?°9 

2 U 

1 U 


U7i UM3 

11 .4 

5 0 


556 

3 
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TABLE 


jJTMTIOIt OF «m ATTACK SORTIES 
1966 




Apr 

May 

Jun 

Jul 

Au« 

Sop 

Oct 

Moo 

Doe 

Jon 

r«o 

RP I . 

Sort l«a 
Total Loiiu 
C tim-ovor tir|*t 
Guns onrouto/unk 

7W 

1 

1 

84 

17 


:: 


9 

153 

529 

284 

461 

U XX 

Sortloa 
Total Un»i 
Cuds -OT 

Guns onrouto/onk 
SAM 

1524 

3 

1 

1 

1 

757 

2 

1 

1 

1089 

1229 

2 

1 

I 

1055 

1042 

2 

1 

1 

426 

714 

1 

1 

455 

1 

1 

292 

295 

HP XXX 

Sortloa 
Total Loaaaa 
Guna^JT 

Guaa onrooto/aak 

•JH 

891 

4 

3 

1 

m 2 

4 

1148 

3 

3 

1207 

2 

1 

1 

1509 

4 

2 

2 

1709 

4 

2 

1 

1 

1108 

4 

1 

2 

1 

1083 

427 

715 

3 

3 

455 

RP XT 

Sortloa 
Total Loaaaa 
Otna-OT 

Guaa onroota/uak 

SAM 

152 

j 

427 

»} 

1 

512 

1125 

2 

2 

1926 

2 

1 

1 

997 

{ 

78% 

1 

1 

34 j 

3 

1418 

j 

599 

2 

2 

RP T 

Sortloa 

— 

1 

- 

- 

~ 

47 


7 

“ 

— 

~ 

RP TI 

Sortloa 
Total Loaaaa * 
Com<OT 

Guaa onrouta/vmk 
SAM 

85 

1 

1 

119 

167 

1 

1 

uoo 

4 

3 

1 

993 

2 

1 

1 

JIB 

543 

1 

1 

205 

2 

2 

278 

2 

1 

"I 

129 

215 
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in T ab ^i !* sed M ** OPF.EP data summarise 

r ;*_ T'. a r*^J- -ne aurmon of attack sorti'*~ 

follows^ 1966 t0 28 Fsbruar >' 1967 has been as" 


Losses 

_Der ‘hour 

:and at 


Route Parkas 
I 

U 3 AF 

USN 

COMBINm 

II 

1 . 4 - 

0.6 

1.4 

III 

1.4 

1.2 

1.3 

IV 

• 2.3 

2.6 

2.6 


— 

2.7 

2.6 

V 

VI 

3.4 

— 

3.4 

Overa LI 

19.4 

3.8 

11.1 

( 2 ) Cause of Los *5 

2.9 

2.3 

2.7 


(a) The losses involved in this attrition 
rate were suffered as follows: attrition 


Caus e of Ln^ 
All causes 
MIG 

3 AM confirmed 
& possible 


Route 

Packapo 

All 

V-VI 

II-III 

IV 

V 

VI 


ILumber o f Attack ~qqc^ 

navy combined 


135 

5 

1 


10 


79 

5 

3 


214 

5 

6 


11 
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(f) The uncertainties involved in this 
estimate are as follows: the probability of 

nmber'of 2 FAK S ° WG is not ^dependent of the 

SONG Pn sortle . s at -'t em Pting to acquire a FAN 
act^itv fhpf* 10 ’ during P^iods of helvy 

sswssss “ 

probably r.duo, tbe proSStS* 

- XS 2 ’ 1 ? 

»U1 probably be iesi and i.ess StmtJ’b?"” 
success rate, as previously noted, mfy bfopti- 


The datr frfi^iH 3 A bpts j!rr^ Ve T S ™ 

that the number of sort!** £ ln( ? lc ^ tes clearly 


(6) Airfield Neu tralization 


rlnd”^ 6 ^ Asomes Employing CBU-^^ili 

at Phuc a ?en°unf ly able '*'* ^stimatine^h 4 rcraft 
number of sortip^ r estimating the total 

40-odd ?igh?e« at ?Ws 311 ° f the 

by the possible enem oL- iS ““"Plicated 
further disDersa?^ countermeasures such as 
damaged aircraft L acuation, and the use of 

uncertainties, three £Tfo^ s trikls ^ g ,J hese 

at C phu° U Yen^ e *»°Sl£i 5 * t £ 
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(a) Of the 17 Marker' heads used in combat 
through "3 February \ 9 '' 7 * '12 could not be 
i*o l 1 owed due to weather, one was observed to 
be a dud, one impacted short of the target, 
and three were observed to impact on radar 
vans (two FIRECAN and one FAN SONG). This 
is insufficient data to provide a useful 
estimate of Marker acauisi tion. In the 
absence of better data, two estimates of 
Marker burst acquisition probability will ^ 
be used: 50 percent and 80 percent. Based 
on these nrobabili ties . the probability that 
a SHRIKE/MK 69 pathfinder sortie will 
deliver its accompanying aircraft to an 
active 3A-2 site is: 



80% Prob 

50% Prob 

Conditions 

Acquire Marker 

Acquire Marker 

Heavy activity 

0-17 

0.11 

Moderate activity 

0.052 

0.032 

SAM sniping 

0.013 

0.008 



The average number of SHRIKE-carrying sorties 
required to find an active FAN SONG is the 
reciprocal of these probabilities. Assuming 
four to eight accompanying conventional strike 
sorties for each pathfinder, the average 
number of attack sorties which must be flown to 
destroy an SA-2 site is as follows: 


__ 80% Prob 

Conditions Acquire Marker 

Heavy activity HP VI 24-48 

Moderate activity HP VI 77-150 

SAM sniping 310-620 


50% Prob 
Acquire Marker 

36-72 

120-240 

500-1000 



( e) These large sortie requirements serve to 
place four to eight aircraft over a successful 
SHRIKE impact. In the cases where no acquisition 
is achieved, the sorties initially committed to 
IRON HAND would presumably divert to other 
targets. In Route Packages IV-VI this amounts 
to 25 percent to 77 nerepnt. of the cases, denending 
on conditions. 


H-10 


Appendix H 


L. 


L 


L. 




T 


L 


c 



SECR 



stems from inadequate warhead lethality, 
the Mk 69 Marker Warhead Dr o vide s a 
potential opportunity for’ increasing 
effectiveness by coupling a heavy 
conventional weapon strike with a SHRIKE 
delivery. 

(b) The probability of achieving a 
successful marking of a SAM site is the 
product of: 

1* probability of acquiring a FAN SONG 

2. probability of successful SHRIKE 
flight to target 

3* probability of visually acquiring 
the marker. 6 

(c) Based on OPREP data on USAF IRON HAND 
operations, the probability that an IRON HAND 

If 111 a 2 quire a FAN SONG and launch a 
SHRIKE is as follows : 


Conditions 

SHRIKE 

Missions 

Missions 
Launching 
at FAN SONG 

i 

Percent 1 

Heavy SAM & US activity 
(RP IV- VI July 1966) 

33 

25 

75? 

Moderate SAM; light US 
activity (RP IV- VI, 

Oct 1966) 

22 

5 

23? 

SAM sniping; heavy US 
activity (RP I -III, 
July & Oct) 

173 

1 

0.6? 


l SHRIKE launch, the missile appears to | 
guide to the target 23 percent of the time. This il 
based primarily on those occasions when the ' l | 
radar ceased emitting at the estimated time 

?oid m , PaCt ' A sample of 6^5 firing during 
1966 was considered. < 6 
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bombs (750 lb) will kill a radar van, on the 
average. The criteria for a "kill" is damage 
sufficient to prevent radar oueration for no less 
than four hours. • Therefore, this. predicted level of 
effectiveness is not realistic for more than 
temporary neutralization of a SAM site. The 
data of Appendix D, while subject to uncertainty, 
implies that at least four and possibly more 
sorties are required. Accordingly, for this 
analysis, it will be assumed that four to eight 
conventionally- loaded aircraft are required to 
destroy a SAM site, neglecting target acquisition 
problems. 


(If) SHRIKE wl th MK 6Q Marker Warhead 


(a) Total FAN SONG kills by SHRIKE are 
assessed by NOTS China Lake at 94 during 1966.* 

Not only is this three or four times greater 
than the FAN SONG/SA-2 battalion order of battle, 
but high SHRIKE expenditures during certain 
months correlate with large numbers of 3A-2 
launches during the month and subsequently. Thus, 
while SHRIKE firings may temporarily suppress 
SA-2 activity, they clearly fail to achieve a 
discernible long term reduction in SA-2 activity. 

This inconsistency between estimated and observable 
results may be due to optimistic evaluation tech- 
niques or inadeauate warhead lethality, or a com- 
bination of the ‘two. The MK 52 SHRIKE warhead 
contains 93 pounds of 13 -grain fragments. As 
indicated above, tests of the CBU-24 indicate that 
11-grain fragments fail to seriously damage radars. 

The slightly" larger and higher velocity fragments 
from the SHRIKE warhead undoubtedly will be more 
effective, but it seems likely that they will not 
permanently disable the FAN SONG. The positive 
destruction of a significant amount of the equipment 
in a SAM site is undoubtedly more damaging to the 
NVN air defense capability than the destruction of 
some radar components such as an antenna. The 
personnel, mobile equipment, and radar vans are 
critical items whose entire replacement is difficult. 
If, as seems probable, SHRIKE failure to produce a 
noticeable semi-permanent effect on the SA-2 defenses 

♦NOTS TP 4171 No. 7 "SHRIKE Firing Summary No. 7 1-31 Dec 1966." 



H-8 


Appendix H 


L l. L i- l. 


T 

L . L. 


; r r 



SECRET 

conducted ssair.st s s irr.uxa 'sd surfacs— £o*air 
missile installation. The resulting damage, 
indicated oeiow, is estimated as being minor. 
The six electronic equipment van:; in the 
target array were not penetrated by the 
fragments. Three parabolic antennas received 
18 fragment hits, but none in a location that 
would have damaged a vital component. One 
van received a direct hit by a bomblet which 
• blew an 8 inch hole in the van side constructed 
of 3/16 inch mild steel; an electronic console 
approximately one foot below the hole suffered 
no apparent damage. The coaxial cable lying on 
the surface of the ground and linking the vans 
received a near miss (about 4 inches) which 
severed the majority of the inner cables. One 
simulated SAM missile was struck by three frag- 
ments from a bomb which impacted within four 
feet; two of the three fragments penetrated the 
missile. 


. (2) The use of the MSQ-77 for attacks on SAM 
sites was not analyzed due to the following 
uncertainties which are primarily tactical 
rather than analytic in nature. The CEP of 
300 to 400 feet demonstrated in South Vietnam 
for ranges up to 50-60 nm (USAF Tactical Fighter 
Weapons Center Bulletin No. 8, 28 October 66) 
and the inherent accuracy of 1 mil in azimuth 
apply to single aircraft, or aircraft in tight 
formation, making a relatively long, straight 
and level run in on the target above the line of 
sight. This degree of accuracy implies large 
force levels for attacks on most SAM sites. In 
order to apply this tactic to SAM sites, at 
least some of which are presumably occupied, 
it is necessary to assume ECM neutralization 
of the SAM site. However, the QRC-160 is 
effective primarily for formations of 3 i rcraft 
with rather loose spacing in terms of MSQ-77 
tactics and all jamming is subject to "burn- 
through '* as range to the victim radar approaches 
zero. 


.. [3) Visual At uack on an 5A-2 Site . The Joint 

Munitions effectiveness Manual estimates that 
two F-105 sorties, each loaded with six M-117 
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(3) Targets Adequately Located . The AAA and 
3AM site order of battle are,' with the exception 
of a number of 1965 pilot reports of flak, 
based entirely upon, photographic data. For 
immobile ins tallations such as the iargely- 
unoccupied SAM sites, this provides pinpoint 
target location accuracy and, more important if 
visual' attack is involved, photography for pilot 
briefing. Where transportable targets such as AA 
guns are involved, the adequacy of target location 
is in part dependent upon the date of the photo- 
graphy. As indicated in Appendix D , a sampling 
of the AAOB showed that the majority of the 
photographs involved were six or more months old. 
Targeting these guns on the basis of dated photo- 
graphy would be dubious. The radar and SAM 
battalion portion of the defense system is based 
on a combination of photography and SIGINT. As 
shown by Appendix D, only a third of the SAM, 

EW and GCI radar locations are based on photo- 
graphy, and like the AAA photography, a large 
fraction of these photographs of the inconspicuous 
EW radars are normally unsuitable as a basis for 
visually-directed attacks because the location of 
the radar itself is conjectural. Even in the case 
of the more obvious GCI-capable radars, not all 
radars have been detected on photography. Filter 
centers possess few distinguishing external 
characteristics; as a result, most photographic 
identifications are debatable. 

c. Sorties to Destroy a Target 

(1) Weapons and Tactics not Considered . The 
CBU-24 was not analyzed as a weapon for destroying 
or inflicting damage requiring significant repair 
(as opposed to neutralizing) of SAMs, AA guns, 

GCI radar, etc., because the available data 
implies that it is primarily an effective 
neutralization weapon. In the tests conducted 
by APGC ( APGC-TR-66- 56 Subject: Engineering 
Evaluation c‘f the CBU-24/B Aircraft Dispenser and 
Bomb (U) September 1966), it was found that none 
of the 11-grain ball fragments in the BLU-26 
bomb could penetrate 3/16 inch mild steel, lesi, 
than 18 percent, could penetrate 3/32 inch mild 
steel, and less than 29 percent could penetrate 
1/16 inch mild steel. One of the tests was * 
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(a) Increase in CEP. 

(b) Inhibit location of hard-to-find targets, 

(c) Prevent very low altitude attacks. 

Because of these limitations, this analysis 
should be interpreted primarily as an indicator 
ot the types of destruction campaigns which are 
undesiraDle and identify courses of action which , 
possess sufficient promise to warrant, not 
execution, but rather further detailed tactical 
and technical examination. 

(S) Parameters of the Base Cac,p j 

a. Number of Tarred 

(1) Total Order of Bat tle and Growth . Table 1 

i^Nnrth e vi ^ number ° f defense targets available , 
V i® tna ® as of earl y February 1967 and the ' 
growth in this target array during 1966. This 
growth is a net increase and reflects an unknown 
amount of target destruction, particularly in SAM 

nono.f Tbe oAM firing battalions are not 

necessarily all located in known SAM sites; during 1 
any given day no more than half of the firing units 
be a«ive (and thus presumably at fome - 
™hct!i- r i U ? l0Cated site) and there is usually a 
substantial degree of uncertainty attached to the i 
location of any active unit. Fighter aircraft t 

B^nd^ablf p irfield r; are summarized in Apnendix j 
g [ owth rate during 1966 is unclear 
due to rotation between airfields and uncertain 
logistics. ; 

Targets Inside Sanctuario^ . Table 1 

the majority of the defenses are 
in Route Package VI, which contains two major 
sanctuaries and a buffer zone beside the Chinese i 

border. As indicated in Appendix D, the buffer 

° rde; [ ° f batt }? is sub ^ ect t0 substantial 
uncertainty and will not be addressed here Th° 1 
-approximate percentages of the order of battl- ~ I 

“- 11 * ; 
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(b) Kunwsv Cratering . Using JMEM inputs, 
and a payload of siX MK 62 (500 lb) bombs, 
the sorties to neutralize the airfield 
runways for 12-24 hours are as follows: 


Airfield Phuc Yen 

Ken 

Kien . 

An Gia Lam 

Cat Bi 

Runway width 

250 

155 

150 

90 

170 

Sorties per cut 

5 

4 

3.8 

2.4 

4.3 

Runway length 

9170 

5975 

5900 

6900 

7900 

Cuts required 
(MIG 21 with 
2500 1 take-off) 

4 

2 

2 

2 

3 

Multiplication 
factor for 50 # 
prob. all cuts 

1.4 

1.0 

1.0 

1.0 

1.2 

80 # prob. all cuts 
Total Sorties req. 

2.1 

1.7 

1.7 

1.7 

1.9 

• 50 # prob neutralize 

28 

8 

8 

5 

15 

80# prob neutralize 

42 

14 

13 

8 

25 

(c) Other Airfield 

Facilities . 

Based on 



3EACAAL I, and a sortie loading of six M-117, 
sorties required to produce significant 
damage to other airfield facilities to Phuc 
Yen are as follows: 


Target 

Percentage of Damag' 

W W 7o% 

Hangars 

4 

8 

14 

Support Bldgs 

16 

32 

55 

Barracks 

15 

30 

50 


(7) Attacks on Guns . The JMEM estimates that 
10 F-105 sorties, each loaded with six M-117 
bombs, are required, on the average, to destroy 
a howitzer. 


H-12 


Appendix H 


L 


L. i- 


1- l— 


i. 


r 




1 

Airfield 

Fighter ana Ai”^ 

Fighter 03 
as of Q Feb 1 o^7 

eid !'6te~ zs 
Runway 

DiT- on - * Qnq 


i 

J Yunnan i 

32 

immaterial 

CHIC OK s ancjtua® 

Phuc Yeh 

44 

9170 x 250 

sanctuary 

ii 

Kep 

15 

5975 x 155 

sanctuary 


Gia Lam 

15 

6900 x 90 

sanctuary 


Cat Bi 

2 

7900 x 170 

sanctuary 


Kien An 

- 

5900 x 140 

sanctuary 

i 

Hoa Lac 

- 

7800 x ? 

sanctuary 

j 
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Order of Battle Summary 



Feb 1967 
OB 

Within 10 nm 
HaiDhona/Hanoi 

Growth 
During 1966 

RP I-IV 

2 

. 


HP V 

1 

- 

- 

RP VI 


1 + Ha 

1 

All NVN 

4 + Ha 

1 + Hq 

1 
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SFrt/r-r 

Order 

TABM- : 

of Battle 

Summary 

V 

he fensp 


Feb 1967 

Within lOnm 

Growth 

During 1 



OB 

Haiuhons/Hanni 

LAA/MAA 

EP I -IV 

2010 

980 

Guns 

HP V 

577 


195 1 


RP VI 

9761 

1282 ( 34 ?) 

■ 228Q 


All NVN 

6348 

1282 (20?) 

3464 

SA-2 Sites 

; RP I-IV 

44 


35 


RP V 

7 


6 


RP VI 

101 

21 (25?) 

}&. 


All NVN 

152 

25 (16?) 

89 

3A-2 Bn 

RP I-IV 

6 


3 


RP V 

3 


0 


RP VI 

l$z21 

1 (approx) 

5=2 


All NVN 

25-30 

5 (approx) 

8-12 

EW/GCI 

RP I-IV 

64 




RP V 

14 




RP VI 

68 

22 (4 0 ?) 



All II VN 

146 

27 (19?) 

71 

FC Radars 

RP I-IV 

69 


49 


RP V 

26 






23 


RP VI 

1 - 2 

23 (55?) 

122 


All NVN 

227 

73 (32?) 

19 2 
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3. (C) Limitations . In addition to the obvious 
uncertainties imposed by the enemy or inherent in 
the nature of existing combat statistics, the model 
and the basic assumptions have at least the following 
weaknesses : 

a. The acceptability of losses varies from that 
implicit in the model when very small or very large' 
losses are involved. 

b. The model is static; the real world is dynamic. 

c. Indirect effects are not reflected. 

Of these limitations, the last is the most severe, 
because indirect effects which are not precisely 
quantifiable may outweigh the direct effects of 
attrition. The potential indirect effects by type 
of defense are as follows: 

(1) jflfla 

(a) Jettisoning of bombs. 

(b) Requirement for MIGCAP. 

(2) SAMs 

(a) Driving pilots down into AAA envelope 
in the absence of effective ECM equipment. 

(b) Requirement for higher weather minimums 
in the absence of effective ECM equipment. 

(c) Requirement for IRON HAND missions. 

(d) Diversionary effect on pilots. 

Increase in CEP and gross errors. 

(e) Requirement for ECM missions. 

(f) Reduced use of B-52s, etc. 

(g) Reduced true armed reconnaissance 
missions. 

(u) Eliminated U-2 missions and significantly 
attrited high altitude drone missions. 




SEC^F-T 


length. .any ft:.;.- reduction in i .ion nan be 

achieved by ar.tacKs on a efer.se 2 sr.ere v f i]i 
even tuar.y come a time when the total attrition 
is reaucea ar.c it is therefore always desirable 
to attack defenses. 

c. • Attrition As sumr o^c 

, • ^ Attrition in attacking a defense unit will 
-oe equal to. or greater than, that normally 
experienced in the route package where the 

unit is located, unless significantly 
different tactics are used. 

(2) nttrition after all defenses of a given 
type are destroyed will be as follows: 


Defenses 
Elimina ted 


Estimated ,■ j 

Attrition Rato 

Existing attrition to guns i 
over target plus enroute 
losses to MIGs 

South Vietnam attrition rates, 
plus enroute losses to MIGs : 

Existing attrition to other 1 
defenses minus MIG losses !■ 


. c • Sortie Assumptions 


> nnn ~U ack sortle s available are between 

6,000 and 14,000 per month depending upon weather 
forties required to attack a defense unit are 
analyzed in subsequent sections?) 

d. Number of pofcn se [lr\i tr 

, ^ 1 ^ Ihe initial number of defense units i* 
given by the current order of battle. 

„ ill (2 L I 5S ra ? e °f replacement of defense units 
be f . t u at lm P lled by the growth of the NVN 
inte^d?hi 5attle t0 . date ’ unless a sustained 
n^hv dlC h 0n cam P al S n is undertaken in th° 
nor tnear, t. 


Appendix H 


L 


L 


L 



thereafter are less than those- which would be 
suffered in tne absence of the attack. An over- 
simplified way of expressing this is that the 
defenses should be systematically destroyed 
whenever: 

AS > as (n+n) Ao 7 

where A = attrition rate in the absence of a 
defense destruction campaign 

3 = total sorties 

a = attrition rate in attacking defender. 

s = sorties to destroy (rather than 
neutralize) one defense unit 

n = initial number of defense units 

n = defense units introduced 

p ! = attrition rate after ail defenses of 
a given type have been destroyed 

S'= sorties attacking other than defense 
targets 

All terms in the inequality are, of course, taken 
over the same time base; this time base must be 
chosen in the light of the implication of the values 
of the various terms. 

If the entire air campaign is considered, then the 
sorties attacking the defenses (sn + sr{) plus sorties 
attacking other targets (S') must be equal to total 
sorties (S). If, however, only a portion of the air 
campaign (perhaps operations in Route Package VI) is 
examined, then the model is meaningful primarily if 
it is assumed that a given number of sorties will be 
flown whether they attack the defenses or attack 
other targets. If this frame of reference is used, 
then the equation gives the number of sorties which 
must be flown in the restricted portion of the 
campaign after the defense campaign in order to 
provide a net decrease in total losses. In the 
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AN A Li .. I OF AN Aiv‘1 1 -A'i'i IA1« r a tqy 
AGkUlSl NORTH VIETNAM 

1. (3) Introduction 

a. ±his appendix postulates an oversimplified 

for determining those cases when it is undesirable to 
undertake a defense destruction campaign. This mode? 
necessariiy ignores indirect effects of the defense!) 
P a there can oe cases where these are more important 
than the airect effects. A. base case representing f 
capabilities m^the near future is examined and the i 

thf e h tS ° f the Iollowin g potential excursions from 
the base case are analyzed: ! 

(1) Standard ARM Mod 0. 

(2) Use of land mines against SA-2 sites. 

(3) Use of land mines to interdict resupply 

routes. * v J 

(4-) Improved enemy surface to air missiles. 

b. In order to carry out these analyses. It was 
necessary, among other things, to predict attrition 
3 ?H!??- courss ° f the analysis leading up to th° 

Predictions, it was determined that 
N C f lly ~ S1 ? I ? lficant va riations in attrition 
U^ ?el L d0WnWara) had taken ? lace since September 
J?,?' h f s t e downward variations existed even when 
high threat areas (such as Route Package VI) w«re 
examinee They do not appear to have Stemmed from 
the avoidance of heavy defenses. As a result a 
prediction of attrition in the face of inlreasiM 
enemy defense strength was impossible and th! S 
credibility of the results of an alreaay-over- 
simpufied model was strained even further. 

2* (C) The Model and 5asic AssnmnM nnc 

h *, ' - The Model - Neglecting indirect effects, it 
ecomes aesiraole to attempt to destroy the enemy 
air defense system, or a part of it if the 
suffered during the attack on the defenses and° 


SECRET 


H-l 


Appendix H 


1 _. t 


L 


L 


l- 



■iM Ajj : ^ 


I"’ OF AK ANTI-AHTIAIR C. 
AGAIN3T NORTE VIETNAM 


mpaig;; 


AijJTRACT 


; *S? KUS?“ri- 

snc * n£ j° r reduction in Air Force attrition 
Attack-* ?SCkag -, V o r '~ s occu rred since October ''l'^ 

MIG *hre«? -r! “ A ' 2 .- stsm - the EW/GCI network, and' th- 
and e' ed - ;utl 5a ? f forcs requirement 

tion are somewhat inconclusive'but ^cuee^t th-t S - lna " 
tematic attack on the air defense .7-^ ,1“ v-^ 3 ' 

attacking ' c i?° wev9r ’ th? Possibility of 

‘ss «g*s sv. 

-as- a *-f ‘jaw? 

10 i,'ite?rere°iith V *ir n rf O c ViOUS , Pay0ff b,,t attempt 
mining in the north e.? e ff nse ^ lld other > re~uppiy ty 
without merit h llnes of communication- it not 


SECRET 


H-0 


Appendix H 
















Ln/Hill : -7 da 


3UIC II a ad the TDCC. 
by dc t h cervices. 


: e resolve: 


(c) Fusion at the TDCC and data interchange 
between the TDCC and NTD3 and the TAOC take 
place as in the manual input phase (paragraph (.1) 
above). The CP-818 comtuter at TACC(N3) will 
perform the TADIL 3 ( JC3 Pub 1C) to BUIC II 
format translation for data from IRON HORSE 
and the TDCC and the inverse translation for 
data from BUIC II to the TDCC. (See Exhibit B). 

. (U) The plans/specifications submitted by Navy/Air 
~ /NS A are presently being evaluated for concurrence 
cmmerit by the services/agencies concerned. Although 
ajcr unresolved hardware problems exist, there are 
lems in developing compatible computer programs, 
rity action (both industrial and service/agency ) will 
squired in order to install and activate these sys- 
in a timely and effective manner. Additionally, an 
utive agent is required to resolve difference? and 
re that all portions of these systems are being 
sriy expedited by the responsible service/agency. 
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Central (TDCC)/Beach Buffer and Tcfctica 1 
Operations Center (TAOC). 

| (^) BUIC I— /IRON HORSE/MTDS data will be inter- 

changed with NTDS via a TADIL A data link to NTDS 
.equipped ships in TF-77 . 

i 

b . Data Flow 

Inputs to the Air Force BUIC II system will initially 
be manual (July 1967) and then automatic (November 1967) 
The| interface of systems will be as described below 
during these two phases of BUIC II inputs. 

(1) Manual Input Phase: July 1967 

(a) All data other than local radar will be 
j.nput to the BUIC systems manually via punched 
caras. IKON HORSE data will be punched out on 
paper tape at TACC(NS) and converted to punched 
cards via an IBM 047 tape to card converter. 

(b) Data interchange with TACC Udorn will be 
voice crosstell. 

M — - H ? RSE data wil1 be fused with the 

MTDS and NTDS data in the TDCC CP-808 computer. 

, , ( d ) J^e NTDS receive from the MTDS TDCC 

data on those tracks which it does not hold or on 
tracks which it holds with a lower track quality. 

(e) The MTDS TAOC will also receive track 
data from NTDS. 

(2) Automatic Input Phase: 

, Radar .data inputs to the BUIC System will 

FVF w??? atiC +^ y AUS 67 * other inputs such as BIG 
1 continue to be manual pending A^r Force 

EC 121DS or the replacement of the 

datfl 1 ^ltT' r h raft + Wit *- EC121H IRON HORSE 

fnd ^ Ut0 ? atlcally input to the BUIC System 

and fused by Nov 67. TACC Udorn and TACC (NS) will 
continue to exchange data via the data link. 

( b ) The fused BUIC/IRON HORSE data will be 
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a'.;? '-.Tiat ic tactical control c r data traces -ins system 1 " 

:r. Srurheas- Asia. The Karine Tactical Dais S-Vstem"" 

and she Kavy Tactical Tata System (ETCS* are < -ter- 
raced cy means of the MTDS Tactical Data Ccmmuni cations 
'-■""tree CTDCC/ . There is a reauirement Ter the A . r 
,:c; Tactical Data System iBUIC ll/GSA-'ll) tc b“”«r»r. 
r-acc-u with MTDS/KTDS and IRON HORSE ( IH) . Exhibit k 
d i ct- 1 ays the elements of a ccmpatiblo system. 


| 2. C 

•service: 
■specif i< 
The Air 
Z tj pc “* ^ ( 

I — ■ 

titled. 
fir~Forc 
da t ed 6 
pro j ec t 
Flan dai 
ait tribi 


(c; Based on the’se requirements, the involved 
c*es and agencies have evolved plans, concerts and 
fications to implement the data exchange desirable, 
ir Force ESD. has distributed their Interface" Desic: 
Mitre Corporation Work in? Paper V;?-I325 
a. ’Automated Digital Exchange of Navy, Mar Ireland 
orce Tactical Data Information In Vietnam (U)", 
c ‘^tch 1967. for coordination. The IKON HORSE 
ct office has distributed its Technical Development 
aa^ea - January 1967 for coordination. The Navy 
ibuted their "US Navy Imtlementat ion Plan fc 1 ” 
cts IRON HORSE/SEEK DAWN" for information and actior 
rvices/agencies concerned, on 9 March 1967. 

a. Communications 

(1/ The iRON HORSE data will be introduced into 
the system via a TADIL B (JCS Fub 1C) data link 
from the c934th SS at Danang AB to TACCfMC • 

Monkey Mountain. 

- . The Air Fcrce data systems (BUIC 1 1 . wi'~ 
interchange digitised AF radar data as vel- a*=‘~ 
processea track data via data links between th* 

TACu at Udorn and TACC(NS) on Monkey Mountain." 

(3, EUIC II/ IRON HORSE data will be inter- 
changed with MTDS via ? TADIL B (JCS Pub 10) 
data link between TACCCNS) and Hill 647. the 
-ocation of the MTDS Tactical Data Communicat 1 ms 
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s • s cnerr.e of operation presented above contains 
a number of problems which are currently be ins: resolved 

(1) The number ci tracks to be reserved for each 
block. 

(2) The IK and Danang 3UIC track number 
allocations . 

(3) The method of exchanging the M.O. (test; 
message. 

(4) The software implementation of the track 
management scheme presented. 

(5) The bit rate required for the TADIL B link 
to TACC(NS). 

(6) The mode, location and schedule of the 
interface check-out. (NTDS, ATDS and MTDS inter- 
face has already been checked out and ' is operational. 
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Traci: management (filtering) is ^accomplished at 
vurimj.- levels throughout the system. Each of the 
*Ti reo major system blocks (EUIC/IH, KIDS. KTDS/ATDS) 
must insure that a unique report is • associated with* 
each actual track. Additionally , a three bit track 
quality number ( TQH ) in accordance with H.2 format is 
associated with- each t^ack. At the TDCC. track manage- 
ment will be accomplished as fellows: incoming tracks 

£ re X-Y correlated with targets in the TDCC main store. 
This target store includes all targets being reported 
on TADIL A, TADIL 3, and the MTDS TAOC . An incoming 
tracK correlating with an existing track from another 
source is compared with respect to TQN. If the TQN of 
the existing track exceeds a number two less than the 
new track TQN, the new track is discarded. If not, 
the original track is updated from the new source and 
the reporting responsibility for the track is shifted. 

This system will work provided that new tracks at each 
originator, locally originated, are compared with 
existing remote tracks and although the original remote 
track number is used, local data may be used for tracking. 
Also, the local TQN must be compared with the remote TQN 
and the local track data should not be transmitted until 
the local TQN exceeds the remote TQN by two. In the 
case of the correlation of two established tracks, each 
reported from a separate source with different track 
numbers, the TDCC will generate a drop track message 
(M.9) on one of the tracks on the basis of track quality 
and priority of receipt. 

f. There are two additions necessary for the TDCC to 
perform these functions: 

(1) A software module necessary tc permit the 
TDCC tc accept TADIL A ciata from and transmit TADIL 
A data to another input/output channel. Additionally 
a facility (or time sharing) must be provided for a 
tiiree way comparison of tracks rsther than two way 
as presently configured. 

(T) A serial/parallel buffer device must be 
provided which will translate TADIL r to TADIL A 
and vice versa. This must include the proper set- 
up cf parity bits ( EDC ) which are different in tne 
two links . 
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D. 'Die TDCC will report tracks generated by the 
round environment systems to NTDS via TADIL A as if 
tiiey had originated from a ship located at the common 
grid center. Specifically, X, Y coordinates reported 
in Message M.2 will be referred to the grid center. 

The TDCC will generate a message M.l as the first 
message in each data report which for A latitude and A 
longitude reports the difference in latitude and longi- 
tude between the common grid center and NTDS grid 
reference point in increments of 1/16 minutes. (The 
|NTDS grid reference point may be changed from time to 
time). 

I c. Track numbers are block allocated with at least 
|1000 numbers reserved for the ground environment systems. 
MTDS will require a specific block of 250 numbers. It 
would appear that the Udorn BUIC site should have a 
(specific block. It would also appear that the Danang 
BUIC and the IH facility should have a combined track 
number block to avoid the isolation of IH tracks. 

j d. The M series message to be exchanged within the 
ground environment systems are M.O, M.2, M.82, and M.9. 
Message M.O is a test message normally used within a 
system. Message M.2 will be implemented wizh interpreta- 
tion bit (20) set to zero with bits 21-13 used for Track 
Quality. Message M.82 is implemented except for the 
BUIC/IH interpretation of the amplification of identity 
Tyhich is not resolved and Height Quality which is not 
implemented. Message M.9 is partially implemented. 

Bits 0-3 (message label); Bits 4-7 action, only drop 
track (zero) implemented; Bits 14-23 only zero (no 
statement) implemented; Bits 32-43 track number 1 
implemented. This partial implementation is sufficient 
for track management. It may be desirable later to expand 
the inventory of joint messages to include M.5 (special 
points) M.6 (Electronic Warfare info) and M.10 and M.il 
dealing with handover of aircraft, joint control of 
interceptors and status of interceptors. Initially, how- 
ever, expansion of the inventory of joint messages might 
jeopardize the successful exchange of real time basic 
track information. 
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(2) Automatic tracking (250 track store) with 
facilities for call up of individual tracks by 
track number, scope location, or IFF/SIF response, 
and automatic readout of IFF/SIF information on 
operator designated tracks. 

(3) Tentative immediate identification of new 
tracks by computer from IFF/SIF information (com- 
puter designates such tracks for verification by 
operator on basis of flight plans, voice contact, 
etc . ) . 

(k) Fifteen console positions, any of which can 
be used for surveillance, classification, enroute 
traffic control, interceptor vectoring, and missile 
fire unit coordination. Both video and clear plot 
presentations are available. Up to 60 simultaneous 
vectoring calculations can be performed automati- 
cally by computer, 37 of which can be against moving 
airborne targets. The firing of up to sixteen SAM 
units can be coordinated with the status and 
targeting radar tracks of all fire units presented 
continuously in real time. 

(5) Both voice and digital data links provide 
near instantaneous control and information exchange 
with adjacent units, missile units, data link 
equipped aircraft and the NTDS via the TDCC when 
deployed (Exhibit A). 

c. The TDCC is to be delivered 7 April 1967 and will 
be deployed as soon thereafter as possible (Aug 67). In i* ~ 
normal configuration the TDCC would provide the capa- 
bility to exchange digital information with NTDS using 
TADIL A (Link 11). Additionally, however, the TDCC will 
be so configured as to accept TADIL B information from 
other ground environment systems and translate this into 
TADIL A format for transmission to NTDS. Conversely, 

TADIL A 'inputs are translated into TADIL B formats for 
transmission to the ground environment systems. 

3. (S) S cheme of Operation TDCC Interface 

a.. All ground environment systems (MTDS, Missile Units, 
both BUIC sites and IH) will use a common cartesian 
coordinate system, the center of which may be arbitrarily 
located to best serve the entire complex. 
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MARINE . TACTICAL DATA SYSTEM 


-• (S) System Description 

M ? rin *v TaCtlCal Data S y steln (MTDS) provides. 

- aciiities for the tactical control of aircraft for a 

of^nuiSher^r^ 1 ^' , com P lete system is composed 
"V? be £ ° f Tactical Air Operations Centers (TAOC), 

(TACC^ 7 ’ a Tactical Alr Coimnand Center 

b - Th eTA0Cs_ provide capability to conduct detailed 
fJL+?lf at J:? ns lnc Tuding the functions of detection, 
entification, and tracking of airborne targets, the 
tinn g ^? e qL and -^° ntro1 of interceptors, the coordina- 
SAI ? unlts > the assignment of air support air- 
-raft to air support units and enroute air traffic 

ovpY^; 7116 T* CC P rovides facilities to present the 
°y a '“ al L alr situation to the Tactical Air Commander 
along with communications facilities necessary to 
command and coordinate the combat elements of the 

an Stemate^lcc 7116 TA ° C may alS ° fUnction as 

2 * ( s ) Equipment and Deployment 

eauinm^+ :t ^i 1 rf’ < . at Pf aSt ’ a sin S le TAOC with additional 
interchange between MTDS and NTDS/ 
ATDS, less the MTDS - TACC, will be deployed in the 
anang area (Exhibit A). The TAOC is an AN/TYQ-2 

r?ic??carn^«T tem -- 1116 add iti°nal equipment is 
a iactical Da*a Communications Central fTDCC^ This 

putt? C ??H Si f^ g ° f a General S-e CO ™ 3 

p er (CP- 0 O 8 ) with buffering equipment (AN/TYA-20} a 

Litk P ll >: fTAn^ a ^° n e 3 Uipment (AN/TYA-17) suitable for 

(TADIL A) 5 and a HF transceiver group (AN/TYA-19 ) 

1Q67' Y 111 b f j emplaced on Hil1 6k 7 during May 

9 7 . This will provide the following capabilities: 

rFF^ri A ttt m TOT C + deteCtlon 3X1(1 acquisition of both 
IFF and non IFF targets out to a range of 250 miles 
(above the radar horizon). * ° 
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’ho prograi- ha. i. i previa-? 

■ j ; • • . ... :• (jn'.'-Td i-j •-•a-’rator rvi r ch action, cn 

• :ahuU. :• display .-cope ic supplement the infer - 
nation furnished on the situation display - 

c. Error Recovery . The- Tactical Air Program 
will provide a computer program which will automati- 
cal iy detect and isolate selected electronic fail- 
»jT*er internal to the AN/G3A-51 • In forma i ion 

. ■ ■ ipp j ied by the- error recovery program wii! be u. ; *'d 
by the vtarrovor function of th* Taction I Air !’ro- 
grnrn to do termin': the reconfiguration of Mi*' equip- 
ment in order to maintain an operating vtatur. . 

d. Tupport Programs . Support program:-: will be 
provided for maintaining and testing the Tactical 
Air Program and for equipment maintenance diagnos- 
tic purposes. The support programs are divided into 
the following general categories: 

(1) Utility Computer Programs . These programs 
are used in the assembly, checkout and modifica- 
tion of the Tactical Air Program. 

(2) S imulation Computer Programs . These pro- 
grams provide the capability of generating input 
data with which the AN/GSA-pl data, processing 
s;et can be exercised both for training of opera- 
tional personnel and system testing. 

(3) Data induction Programs. Theno programs 
provide the capability for processing Tactical 
Air Program test data. 

(4) C heckout Computer Program . The- checkout 
program is a collection of programs, each of 
which checks a specific function of the AN/GSA-51 
equipment. The checkout computer program pro- 
vides a maintenance diagnostic capability for 
detection and isolation of an equipment fault 

to a specific area of an individual equipment 
module. 
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( j i ) i-uparv : "o r-v v ~ . iZaiiic::. a n , r « Two card 

r ■■ifj'T':: ( Burroughs B-i/M) .only one card reader 
s • on- 1 inn at one- time) and s Teletypewriter/ 
i 1 ! exovr iter (Fricen) provide supervisory control 
over the AN/GSA-51* 

(12) Manual Incut Equipment . Four keypunches 
(IBM 026) and a paper tape-to-card converter 
(IBM OV7) provide a means of preparing data to 
be manually input into the AN/G3A-51- These 
are off-line devices not directly connected to 
the AN/GSA-51* 

8. (3) Computer Programs . An AN/GSA-51 will utilize 
operational and support programs. The operational pro- 
gram will assist personnel to perform the functions of 
air surveillance, tactical air control, and telling to 
other facilities. Support programs will be provided 
for use in maintaining the Radar Course Directing Group 

(AN/GSA-51) • 

a. Operational Program . The operational program, 
designated the Tactical Air Program (TAP), will be 

a collection of programs, sub-routines, and data 
tables which will perform the computations and data 
manipulations and provide for the display of data 
to assist personnel in accomplishing the functions 
of air surveillance, tactical air control, and 
telling. The Tactical Air Program will accept 
real-time inputs from external data sources, data 
display console operators, and manual input person- 
nel and shall generate real-time outputs as a result 
of these inputs. It will accept, process, and dis- 
play air situation and status data to support the 
directing, controlling, and monitoring of tactical 
air operations by controller personnel. 

Most of the functions performed by the Tactical Air 
Program have been described previously. Two addi- 
tional functions are described in the subsequent 
paragraphs . 

b. Displays and Switch Actions . The Tactical Air 
Program will make available track, geographic, 
status, and radar data to pictorially depict on the 
situation display 1 scope a representation of the air 
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data link suffer provides the 


l/Dati 


>• u. i w v met trie mean.” for speed 

t.. •. iching the high-speed digital compir nr to the 
T®.ativriy low-speed input arid output, circuit”. 
i p. d °'- : ’ ‘-his by controlling the receipt and tranc- 
n1 V ; i 0n digital messages over the digi- 

tal data circuits by providing buffering storage 
rjgist.ers where messages can be assembled into 
parallel words for the inputs and disassembled 
into serial words for the outputs. 

(S> } Da ta Display Console . Six data display 
consoles are provided. Each console consists of 
.-ituation and tabular display tubes. disDiav 

sel « l rtion switches, manual ' intervention 
-witche. . a light pen, activate switch, aopro- 
priate warning lights and audible alarms.' writing 

t?nn - ' onM? ra§e + arS Sil and attached GFE communica- 
tion.- equipment . The consoles are identical in 
capable of both one and two-man oper- 
ation. The consoles are multi-purpose, capable 
o, servmg any of. several functions, such a- sur- 
veillance or weapons direction, under computer 
program control. Console switcher, ar- labeled 
in a manner to facilitate their change with a 
change in console function. 


( 9 ) Magng 


(Burroughs^ilT^d one^fL^tane^on^o^e. 

: provided. Of the three tape unite? on- i-“ 

normally used for auxiliary storag- of ' op-r® r ior - l 
and maintenance programs. The second nrovide- a* 1 
..ource of simulation data for training' and t«-t 

the 'recordin^of t data? nit " -ed ’ 


tatus dis- 


Status Display rn ncnle TVqp 

play console provides the u ^ _ 

00 le . 


. — “ - itmcn l t u i tns 

system (except the keypunch) at one con- 
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curing the or® a ccnipir r r prcgrln. Is cr. :;.odui- 
hie functional ar-s-: the I’hmeric uui : . 

Th\ control units. and t; . high -p-'-' d thin fil:: 
storage . 

(3) Cor° ^Igmorv Module? , "lx random-access 
1 blear selection ferrite-core memory modules. 

( :ach containing 4096 words of 48 bits plus 
parity provide a total storage capacity of 24,576 
words . 

(4) I/O Control Modules . The three I/O con- 
trol modules control transfers of data between 
the external devices and the core memory units. 
Each I/O module has the provision for attaching 
1!5 input devices and 8 output devices. These 
peripheral devices are attached to the I/O con- 
trol modules by an I/O exchange. The I/O exchange 
is a switching matrix which provides information 

■and control paths between the I/O control modules 
and each of the peripheral devices. 

(5) The 1/0 control module servicer the 
following devices: 

(a) 2 Magnetic Drums 

(b) 1 Data Link Buffer 

(c) 6 Data Display Consoles 

(d) 1 Magnetic Tape Controller servicing 
3 Tape Units 

le) 1 Status Display Console 

(f) 1 Punched Card Reader 

(g) 1 Typewriter ( Flexowriter ) 

(h) 1 High-Speed Printer 

(6) Magnetic Drums . The magnetic drums are 
used for the storage of programs, large blocks 
of data, and display information prior to its 
presentation. Addressable drum storage of 217 
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\ ; i Typevr iter -Punch Reader Set (AN/GYC-2) 
i iype writer -Punch Reader /FI exowri ter 
( ^ i -396/G1Q-2 } 

1 Typevr iter -Punch Reader Control (C-^o^r./ 
GYQ-2) 

(6)-l Punched Card Reader Set (AN/GSQ-72) 

2 Punched Card Readers ( MX-4735/GSQ-72 ) 
i Punched Cara reader Control (C-4619/ 

G3Q-72) 

*+ Keypunch Machines (IBM C26) 

1 Paper Tape to Punched Cara Converter 
(IBM 047) 

d. The following paragraphs contain a brief des- 
the ma j° r e Quipment element:: of the 

Data Processin g Equipment . The Data Pro- 
cessor is a binary computer designed for highly 
reliable operation. It provides for the execu- 
tion of a stored computer program, the storage 
Oi both data and instructions, and the program 
control of transfers between computer elom c> n rc 
ana. external devices. It consists of thre« 
basic units: computer modules, core memory 

modules , and I/O control modules. These units 
are interconnected by a switching matrix which 
provides information and control paths between 
the core memory modules and the computer modules 
and between the core memory modules and the I/O 
control modules. 

One each of the computer modules, cor- -n«-morv 
modules, and I/O modules are provided for r/im- 

V Tm//?H? WS the hi § h reliability requi-d 
o the AK/G^-ol subsystem to be achieved/ T n /„ 
m joules are not normally used by the tactical 
axr function. Under control of the operational 
computer program, the backup modules ”y^ u ,. 

s,r” ” ani * ° r :h * »■»'«' 
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^tid I/.- ~y stems . The basis BUIC II equipment i:: 
designated the A?:/GSA-5i Radar Course Direciine 
0 roup and is manufactured bv the Burrouen:-: Corpor- 
ation. * ■ 

lint is.- iy . civ? AU/G2A-51 shall consist of the 
following equipment for font heart Aria. 

(1) 1 Data Processing Bet (A.VGYK-4) 

2 Digital Data Computers (CP 719/GYK-4) 

(2 Digital data computer modules, i 
module per cabinet) 

3 Core Memory Units ; I-fJ-Voc /jYK-4) (i 
Core Memory modular . 2 modules per 
cabinet) 

Controller Comparator ( C-4634/GYK-4) 

(2 I/O modules, per cabinet) 
i Controller Comparator - Message Pro- 
cessor (C-463o/GYK-4) 

1 I/O Control module and 1 data link 
buffer in 1 cabinet) 

2 Data Storage Magnetic Drums ( MU- 1 *o9/GYK-4) 
(2 magnetic drums. 1 drum per cabinet) 

2 Magnetic Drum Control] ?-r-Conv-r: *-rr (C- 
4636/GYK-4) (2 magnetic drum control 
units, 1 control tor cabinet) 

(2) 6 Data Display Console:-- ( 0 A - 4 f 7 / G a -71) 

(3) 1 Status Display Console/Fac il Lr v Main- 

t.enance Monitor Console ( OA-^r/^/G/A-Sl ) 

(4) 1 Magnetic Tape Recorder-* -.-produ^r Get 

( AM/GSH-12 ) 

i Magnetic Tape Recorderr-Reproduce*--: (HD- 
251/GCH-12) ' 

i Pecorder-Reproduc-.r Control !.C--'.-7/GrH-i2 = 



t- 


L 


r 




i. .'e-Liu special nuroo.'*\ 'j.-. t s r,r'/.". 

c -*_ T y : '- i‘ ; “- ~ te-arcr: and beacon video a:.-j convert :: 
r dir infrrma tion i n t o a series of discrete di&itai 
rages . A statistical detection of the leading 
and trailing edges of the radar return sequences in 
a particular range increment is made on a 'series c: 
successive trigger pulse intervals. Returns which 
meet specific detection criteria are classified as 
targets and undergo further processing to determine 
the approximate center azimuth of the target "return 
sequence. In addition to the above processing steps 
beacon video is subjected to SIF code processing 
t or Modes I, II, and III and Code C. (Mode V). 
inacon video returns are decoded to extract the 
" i: code. Code validation is accomplished fcv a 
code comparison of two successive returns of* the 
same SIF mode. The SIF interrogate n mode is varied 
irom scan to scan to permit the reDorting of code- 
for each of the three SIF modes. A digital m»r.s.ag'= 
^then composed which contains the range and 
azimuth of the target, in polar coordinate:-, th'-*- 
SIF code for a beacon target, and other supplemen- 
tary information concerning the target. 

b. AN/G5A-5] 

The AN/G3A-51 performs the following functions: 

(1) Accepts input information in digital form 
iPom external sources. 


(2) Performs all necessary internal calcula- 
tions and data manipulations required bv the 
stored computer program. 


(3) Prepares displays and transmit? disniay 
information to the appropriate display consoles. 


Z 1 *) Accepts and proces 
information and operator 


ses manually- inserted 
switch actions. 


(5) Stores appropriate 
sy the computer program. 


information recorded 
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u. In:er?gn j cr 0,1 lance . Guidance oaicuia: ions 
for manned interceptors ■•.ill be made using double 
turn guidance logic as in the BUIC II system (CONUS). 
Interceptor..: viii be employed urine a standard 
long range profile . The parameters of the profile 
rimy be changed by an operator' with the console 
switches. There are four manned interceptor attack 
options : 

Cl) The Stern Attack, a one or two point offset 
geometry culminating in a lead pursuit course. 

(2) The Beam Attack, a final-turn lead 
collision course ending in a beam approach. 

(3) The Front Attack, either a pure lead 
collision course or a final turn lead collision 
course ending in a frontal approach. 

(4) The Cut-Off Attack, a pure lead collision 
course . 

e . Information Transfer 


The AN/GCA-51 facilities will be capable of 
exchanging computer processed track information 
arid other data via digital data link. The .".elec- 
tion of data to be exchanged is controlled by 
operator personnel. Equipment Descriptions and 
Computer Programs supporting these functions are 
outlined below in paragraph 7. Communications 
which support the automated T ACC CIS) are outlined 
in paragraph 3, Annex D. 

7 • ( 7 ) Equipment Descriptions . 

The following paragraphs present a brief descrip- 
tion of the AN/GCA-51 and AN/FYQ-4C equipment. 

a. AN/FYQ-40 

Search and beacon radar data from AM/FPS-20 radars 
at. the Udorn and Dauang facilities shall be processed 
by collocated AN/FYQ-40 Common Digitizers (CD) for 
digital transmission to the AN/GCC-51 data pro- 
cessors at the primary and alternate TACCs.* The CD 
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£ * Identif ication . The identification function 
provide.- . for the identification of tracks estab- 
- UT ’ned tv the tracking function. Identification, 
apart from . IFF/SIF. will be primarily a manual 
operation involving the judgement of a display 
console operator. Air movements data (AMD) repre- 
senting friendly aircraft flight plans will be 
provided to aid in the identification task. Friendly 
and hostile. tracks will be identified by an ASO and 
the identification inserted into the computer by use 
of console switches. Interceptor tracks are auto- 
matically identified by the computer. The identity 
o: all system tracks will be monitored at a pictor- 
ial display and changes made at any time in accord- 
ance with established procedures through coordina- 
tion among the responsible operators. 


• tactical Control. In addition to the moni- 
toring of the air situation through information 
provided by the air surveillance functions, the 
system will have a capability to control and vector 
up to 20 tracks to specific fixed targets. Con- 
trol includes the direction of aircraft by operator 
personnel utilizing voice communications and the 
preparation and display of guidance instructions by 
the computer. Operator personnel will coordinate 
tne instructions on tracks to be passed to adjacent 
i acuities and will monitor these track- as th«v 
pans through the area. * 


c ; Interceptor Commitment.. Manned interceptor- 
may be; (1) guided to tankers for refueling mis- 
sion.':;. (2) committed on intercept missions direct- 
ly against either fixed targets or hostile' air- 

Patrol ?rADW they ? ay be commi tted to Combat P.ir 
Patrol (CAP).. or subsequent airborne commitment 
against. hostile aircraft. Interceptors may be com- 
Z+v t 6 r °uPS against mass raids. Profile* for 
both F-102 and F-4 aircraft have been included in 
the computer Program. 
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c o n lake on minor supper* or iudep indent 
r c ’Q u o •- . thereby reverting to Mode i and 

d. Mode IV vili utilize only one Tael 
ill be required when one of the AN/G3A- 
down for any reason. 


roles up o n 
Mode II. 


lity and 



‘j . ( 3 ) Equipment Functions 

The AN/GSA-51 will function as follows: 

a. R adar Inputs . Long range search and beacon 
( IFF/3IF ) radar data will be provided to each 
facility from long range radars at Udorn and Monkey 
Mountain CRCs. The Common Digitizer (AN/FYQ-40) 
output at the radar sites will be connected to each 
facility independent of the AN/GSA-51 processing 
system. Data will be received automatically from 
the two long range radar sites via a digital -data 
network. The data will contain SIF modes I, II 
-and III and associated codes and search positional 
data. This data will be presented on a pictorial 
display of the area of responsibility. A "trail” 
of data received over several successive radar 
scans indicates the probable existence of an air- 
craft that can be tracked. 


b. Automatic Tracking . Each AN/GSA-51 will be 
capable of automatically tracking up to 120 tracks. 
Each track may be based on radar data or manual 
input information. Initiation of new tracks on 
aircraft data trails will be accomplished by an 
Air Surveillance Operator (A30) with the display 
console light pen and switches. Once a track has 
been initiated, correlation of data, positioned 
velocity smoothing, and position prediction will 
be accomplished automatically. Special displays 
and switches will enable the system operators to 
monitor the tracking function and take corrective 
action when necessary. 


c. Manual Inputs. The AN/GSA-51 will accept and 
process manually inserted track data inputs received 
from AEW&C aircraft, non-digitally netted radar 
sites, and other sources.' The computer will pro- 
cess manually inserted updating information, such 
as flight plans, and indications of hazardous geo- 
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( - ) . n-r r.u will be ' .. •:.« • , . . 

mission objective, alerting the • ight' to'env ' ‘ 
nostiie aircraft in the area cr uoon apnroachi'g 
.he border . or of any unplanned chans-* ir 6 
v^oH Q ^ eS ' . Gu idance to the target cay be pro- 
vided ...rough use of computer generated com- 
nanas. The wD would then communicate with th° 
i -Light on an as required basis* 

=ircr-f* h --tapf h rh P03iti0n ® 2y bs l03t when the 
-lrcr^f. c.tack the target at low level. When 

V'D e w?T’i' CrSft vi leaVe the tar 6 et area, the A30 and 
S U1C ^ ly re ' estab lish the location of th« 
able htl based on the best source of data avail- 

air 9 raft goes down, the WD will 
iiitXat- appropriate recovery procedures, 

DO -it ion L hat the com P uter raarks the last known 
*°nlw D by ln3ertln g a manual input 2ero-v°locitv 
'o the ri Reco ^ er y aircraft will then be guid-d y 

SS.^ the WD usi ^ ‘«p«« 

WD during ^return'to bls^Th^sa^e^Lhfon^ 

on the way to the target. I r I 

can be handled by either the prime”? Sltwmte 

Kigg lit S“ be a ”* dw » ■ 

SlilllllllllfE. 

Hi 

two facilities. Spilt °P er stions between the 

s. 2 -» 

ss“i s-; r?g ~ 

Of any problem!. at J qK _°! er the mission in case 


. ■ -- in cas 

Also, m this mode the standby 
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providing the best. possible position estimates 
or the flights of aircrafts based on the data 
sources available at. any one time. 

(3) Aircraft departing from airbases within 
radar coverage will be detected as data trails 
on the operators' consoles. Association of a 
computer track with the data trails will be per- 
formed by the ASO. One computer track will be 
associated with a flight of close formation 
aircraft. ASO and WD personnel will cross- 
check flight plan information with actual 
flight positioning, heading, and OIF data by 
use of appropriate switch actions and displays. 

(4) Aircraft requiring refueling before head- 
ing for a target will be monitored as they 
approach the tanker. WD personnel will commit 
the flight aircraft against the tanker by switch 
action and obtain guidance information using 

the available stern approach tactic. The guid- 
ance data (commanded heading, range and bearing) 
will then be available at the console for use by 
the WD as required. Aircraft departing from 
Thailand will probably be controlled by the alter- 
nate facility up to this point because of the 
closer proximity to the aircraft and shorter 
ground-to-air communication range. The primary 
facility will pick up the flight after refueling. 

( 5 ) The ASO will watch for the transition from 
long range radar coverage. When the flight is 
outside of coverage, the ASO will have the com- 
puter extrapolate the track. Discrepancies 
between the extrapolated track, and available 
NTDS, BIG EYE, and IRON HORSE position and 
heading data with the flight plan -will be noted 
and compared. The best source will be chosen for 
the actual track position and the computer 
informed by switch action. The computer will 
then update the track position based on the 
source selected. The ASO will monitor all 
available sources throughout the mission and 
position the flight using the positional data 
available at the time. 
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complete opera!. ion&j capacil i*.- 
,T v ' ““ 1 - r -^^ TACC(N3) become r inoperative*. If 

i/iCCv A.' ) go es down. the communicat ion iiei vii[i ailov f 
35® \%V rna: - 5 - r ACC( NS) complete acce;:: lo iilG** EYE *" 

, ' ,fTD ^* 7th AF CF. and the Monkey Mountain 
t«t. „ii long haul communication links are pio- 
g. ammed^o. use the Integrated Wide Band Communication 
d1 ~ Append! x°G ! ** 0Utllne ? in Paragraph 3- 1-.,; Annex 


r * (3) Operatic 


fniJ equipment will be operated in one of 

four possible modes, depending ution the mission 
requirements and equipment status at the time. 

a. Mode I (Primary Mode) will utilize both B01C 
it equipment sets for a mission. The prime facility 

I } rf»f ln ? v ? r ? n control i but certain function' 
. ' be delegated to the alternate facility. Th" 

■ uncr ions may be monitoring aircraft returning to 

torfn/r Ct0ring . airCraft f ° r refuelLg? £ vec- 
toring rescue aircraft. Under this mod° of oner 
ation^each TACC facility will be receiving rldlr 

Udo?n' r0 All°d h f ra r ar S p^ S at Monke y Mountain and 
NTD3 and^ther*? £ r ??- BIG ^ alr craft, IRON HORSE, 
othe ln telligence sources will food 
into the prime facility at Monkey Mountain T 

r rn l 1 L Alrcr * ft fll S ht P^ns will be prepared 
.rom f. ag orders and inserted into the com- 
puters via the card reader. The flight clans 
ona identifying information (SIF code and 
squadron identification) are then avaUaSle 
to all console operators. 

■intl 2 l Th “ console operators will be divided 
into three teams of operators. Each team will 
contain an Air Surveillance Operator (IIS) and 
a Weapons Director (WD). One of th- WDs 

fo^th 138 the .? snlor Director (SD) responsible 
for the coordination and control of the mission 
r?r!3^®? m K vll 3 be assigned specific flight«~of 

mi-linn'' b ?- 0 H e e °g ra Phy and/or aircraft 
- ion. -ach A^O will be responsible for 
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range radars at Monkey Mountain and Udom will be 
processed and displayed automatically and all other 
inputs will be entered manually and processed for 
display. The SEEK DAWN management plan schedules 
completion of the interface between BUIC II and 
MTDS/NTDS for second quarter FY 68. Upon completion 
of the interface * two way automated exchange of 
selected data between all three systems will be pos- 
sible. By the second quarter FY 68 IKON HORSE will 
be providing digitized supplementary tracking data 
which will also be accepted and automatically pro- 
cessed. 

2. (S) Facilities 

Facilities to house the AN/GSA-51, the AN/FYQ-40, 
and a major portion of the communication equipment, 
are being constructed at Monkey Mountain and Udom. 

Three prefabricated buildings are being constructed 
at Monkey Mountain. One building will house the AN/ 
GSA-51 and communication equipment. Another building 
will house the AN/FYQ-40 equipment and spares for all 
equipments. The third building will contain diesel 
generators to provide power for the installed equipment. 
Two prefabricated buildings are being constructed at 
Udom. One building will house the AN/GSA-51 and AN/ 
FYQ-40 communications and spare equipment. The other 
building will contain diesel generators for providing 
power to the installed equipment. Both facilities 
will be operated by personnel experienced with the 
BUIC II system. Prior to their departure for Southeast 
Asia, the AN/GSA-51 operators will receive orientation 
to familiarize them with the TACC(NS) operation. The 
total manpower for both sites to operate and maintain 
equipment, including communications, will be somewhat 
over 200 personnel. 


3. (S) Command and Control 


Command and control of TACC(NS) will be exercised 
through the Battle Commander. Console positions will 
be manned by a Senior Director, Weapons Directors, Air 
Surveillance Operators, and additional, technicians 
required for the conduct of operations. Liaison with 
other tactical systems and services will be available to 
the Battle Commander. Tactical aircraft guidance and con- 
trol will be conducted by the Senior Director and Weapons 
Directors over voice links. The alternate facility at Udom 
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( S ) General 


SE< 


, 5 * The present manual data system for command 
£.:ia control of U5AF forces ana coordination v- r ith 
other elements ( Navy , USMC. USA) is being replaced with 
a semi-automatic system (3UIC II) prior to the 
end of FY 67 • At this time, the system will pro- 
vide a capability for centralized area control 
of tactical aircraft utilizing automated inputs 
from integral radars and manual inputs from BIG 
h/E, NT D3, MTDG and special intelligence nourc®* 
through a semi-automatic data procerrina cariabiliiy 
-h(' system will be comurised of two AN/PYQ-^o 
Common Digi t izers -digitally tied to each of !two AN/ 

-.'-A -A Radar Course Directing Groups plus assoc- 
iated equipment. The AN/FYQ-^+O equipment will receive 
Deacon and search radar video from existing long 

The e AN/rqfl r h and WiU trsnsmit digital target data, 
ihe AN/GSA-51 equipments will be digitally tied 
so as to exchange information on tracks. The prime 
centralized control facility (TACC(NS)) vil] be 

ab Honke >‘ fountain utilizing the AN/GSA-51- 
u" d n the T ^n rn r S ^ cilit -' (ATACC(NS)), willj be It 

input- from 1 wl ‘ he w - 11 receive automated 

i2 p SK fr0B lo pg range radars at Danang. Republic 
°i Vietnam, and Udorn. Thailand. In addition, it 
4 traak ln -°rmation which has been manu- 

'lti y rvTn-? dU S, ea fr0m the Naval Tactical Data Sys- 

IRON FOR-F'anH rine J actical - Data System (MTDS), 
of track in for airborne raaar platforms. Correlation 
ln f°j matlon Wlth Prefiled flight plans and 
other manual data will allow personnel to ron-’Tuct 

v‘etn^ K r L T tactical sir situation over North 
*’ by u ° e Pho data display subsystem. 

_ b ' paring FY 67, the BUTC II system is scheduled 
.“?i bs ^r nstalled at Monkey Mountain and Udorn". Within 
-til n^V/ ame ^ hS com P uter interface with MT DC /NT 5*3 
''IT 0 b be complete and the IRON HORSE eauipm=nt wiU 
not be m place. As a result the input frora^e long 
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( ' 1 ? li' • :• IJH i *. '}{' \ rf.;.! ' ; • , Cr , ». i *,»i . . . • 

. i 1 1 k i • ) with fj i h/.-r- ATD.: a ii-'-r: . i nb.; 

: 'lTD;j ins:.;. I lat in:;:-/. the ATD.". a i : ?. n. utorra t J i i r 

•'•■xcliaiijge:: '.rack information under : h*-* sam e constrain* 


and 


procedures 


.'JTDS unit-. 


c i* Jhe ATD3- computer is currently a drum and 
therefore lacks the flexibility for changes existing 
in the NTD3 general purpose computer. However, 
tne .drums can be. and are, reprogrammed oeriodicaily 
to incorporate new doctrine and additional mutually 
agreed upon information, 

dj. The ATD3 aircraft are embarked as four Diane 
detachments aboard NTDS equipped CV As. These aircraft 
are currently operating in TF-77, adding significant* 
capabilities and extension of the fleet surveillance 
area|. _ Netted by Link 11 with the PIRAZ picket ship.* 
posi|tive identification of aircraft in the area i ~ 
being realized. ATDS aircraft on station also 
participate in the vectoring of strike air r " r ’s ft so 
ta rgets. " ’ 
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a. ATD3 is an airborne early warning system 
specifically designed to perform two primary 
missions in fleet anti air warfare, earlv warning 
and intercept control. ATDS is made up of: I 

(1) The aircraft (E-2A) I 

(2) Data gathering sensors (radar, IFF, 
navigation and communications equipment) 

(3) Data processing and display equipment 

, i 

( + ) Data transmission equipment (Link l" 1 1 
Link l +) 


The AIDS aircraft essentially 
lairborne picket operating in 
complex at 35.000 feet with a 
air battle direction. 


functions as an 
the fleet air defense 
capability to do 
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/ , . ! 

■yjichronour phase quadrature modu.1 a *. Ion. j This 
equipment transmits, and receive." * r.irr.y bits cf 
data, the computer word length, in parallel at 
a da r a rate of 1367 or 2250 bits per second. 

'.vhen 11F carrier frequency is used, the rang-- i 
500 miles. For line-of-sighf operation"; Uii !• 

Chii be used. The error rate in, clear environ- 
ment is less than one bit in J 0 ^ . 

WTD3 Data Transfer to Non-MTD.l Units . nine 
tCDS units must work in consort, with non-NTD2 
units, provision has been mad'-- to utilize the 
standard radio teletype communication circuits 
aboard ship. The computer is connected directly 
to the teletype circuits by means of an adapter 
which is fabricated into the base of the AN/UGC-1*- 
or lo. This provides the parallel to serial 
conversion of the data and the addition of th« 
necessary timing codes for proper teletype 
operation. NTDS units operate on a broadcast 
mode to non-NTDS units. This link is designated 
Link 14. ° 



CGNFID 


.-.ith stand severe shock and vibration of the shipboard 
environment . Housed ir. a single cabinet measuring 
r ' inches deep. 27 inches wide and 72 inches high! 

-.ce mean 'i.?,e cetween laiiure nas seen demonstrated 
to be greater than 2000 hours. The computer is 
repaired by replacing circuit cards. The faulty 
card is men disposed of. Five memory modules are 
horizontally arrayed within the cabinet. Logic 
modules are encapsulated printed-circuit cards 
wnicn plug into the trays. Maintenance test points, 
are readily accessible at the front of the 'trays. 
Other data processing equipment includes: 

(1) The magnetic tape unit 

(2) The paper tape unit 

(3) The system monitoring panel 

(M The keyset system j 

(5) The interconnection panel 1 

. c * Since the prime purpose of NTDS is to provide 
improved information services and a better tactical 
oool for command, great emphasis has been placed 
on tne man to machine relationship in the design 
of the displays. The present production models also 

la ^ St advances in electronics micro 
miniaturization. The size and form factor are 

? ril ? aril 3 r by human engineering considerations 
ine console is a multi-purpose device having 32 
xunctional modes of operation. Raw radar or sonar 
information is presented on the direct view PPI along 
with computer generated and positioned symbols. 
Additional ^alpha-numeric information is presented on 
a matrix oi projection readouts. As an example of 
the equipment flexibility, one operational mode pro- 
vides a TV raster instead of the usual PPI indication. 

TW NTDS a raulti - c °raputer/multi-site system. 
ihe direct intercomputer data transfer on a 1 real 
time basis is an essential feature of the system. 

The primary real time target data link uses' 
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i\) Air and surface Tacking vi trf in : ■ Thi n 
ceinmunica ■. io:i:? . 

(2) Weapons direct ion/i i.reat evil uat ion/ 
v. '^pon Assignment. 

(3) Air intercept control /Air situation 
monitor ing and control. 

. (4) Carrier air traffic control. 

(5) Air strike control. 

(o) Command and control support for command r~ 
and staffs. 


(7) Cur face operations. 

(6) Surface navigation/ECM opera t ions /ASW 
■ operations. 

a. By the end of FY 1967. there will be 20 shir.” 
equipped with NT DC in the fleet. At present. th*’« 
-hips are being rotated through 7th FIT deployments. 
There is always at least one NTDS equipped CVA and 
DLG/CG assigned to TF-77. 

e. The information exchanged on the HF digital 
data link is in' the format established by JCF 
Pub 10, Tactical Communicat ic ns and Control Sys- 
tem ..-tandards. Inter-unit NTDS eompa’ ibilli y 
further requires agreement as to which of the 
possible messages will be exchanged. 

p • ( C ) NTDS equipment Subsvst.prg 

a. It was. the development of the compact rieh 
cnpacity, high speed CP 642/U3Q-20 (v) computer 
that made a tactical data processing 
possible aboard ships. It is a solid* V* a v- 
machine with a memory capacity of almost one 
million bits organized into 32,768 thirty-bit 
w~rds. It has the speed to execute som^ 75,OO ri 
instructions per second. 
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W.iVAL TACTICAL LAI A STATE:-: 


a. riavai Tactical Data System ( NTDS ) is a his 
capacity . multi-computer, multi-site data AAV.'/ 
tracking system designed for installation ana 
operation aooara ships. The primary function 
o: the system is high speed track identification 

5nn 1 nroT'oonr i nn ^ n » -o ■, 


cep tion of friendly and enemy air and 


-i u.j.j, c-iu =titrmy a. « 

t= Jj. j. c=. c e radar contacts. The information i- 
computer processed and displayed. Included is 
_ne means for real time inter-comcuter target 
aai,a transfer among ships. It perform*- ^any of 
tne^fijnctions required of combat direction 
- terns in ships ox the ileet. The syst°m 
greatly increases the volume of tacticai'data 
f‘ at can De collected and evaluated. ther°by 
increasing the effectiveness of both individual 
snips ana multi-ship forces. | 


b. ^tajtus. NTD3 is now operational in the fl 
it is installed in 17 ships; six CVAs, nine’ DLG* 
Three additional installation? are 

in^r ed ’ f0r this fiscal 7 ear and a total of ^6 
installations are planned and budgeted by fourth 

C/fand mr 196 ?’ By 1971 ’ 11 is planned thSHl 
.A and DLGs plus others will have the NTD2 
installed. . 


coordinates the collection of data fi 
sources aooara ship ana from external 'source 

^^b^?n M ? l i? ati0n . li:ikS5 correi£ tes the ddta 
t-o obtain a clear picture of the tactical situ- 
ation; processes and displays the data ts 

th^deci'' ion ^ ecisi ° n ~ m£kin g ; and communicates 
tn - decision for action to the selected w*aoons 
contrci cystem. WTDS is concerned vithalf 

categories of naval operations. Specific 
. unctions undertaken by NTDL, deoending on Ail 
type and mission include: ' 5 '' P 
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at TACC (NS). With the availability of the MTDS Beach 
Rvlay System in the Danang area the interface is 
clearly feasible and within our technical capability. 
However, since many agencies are involved, 'Obtaining 
coordination and agreement between the agencies on the 
overall system of implementation is currently a major 
management problem. 

(C) Status . Completion 

involves reaching agreement beTween USAF, USN, USMC and 
KSA on program specification for system compatibility. 

A draft plan is now in circulation among the appropriate 
agencies for concurrence proposing interface specifi- 
cation. When a plan has been agreed upon, -the following 
must be accomplished: statement of work; development of 

specifications for equipment interface, software, and 
overall test; system test, integration and check out 
planning; and award of contracts as necessary. 

5- (S) The Naval Tactical Data System, the USAF 
BUIC system and the Marine Tactical Data System are 
described in TABS A, B and C respectively. The plan to 
interface these systems at Monkey Mountain -is discussed 
in TAB D. 
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t. CSAF in November 1.966 directed AFSS to provide 
and maintain the communication packages required to 
permit secure voice and/or data transmission from 
Danang Air Base to the TACC (NS), TACC Udorh and the 
7th A F Command Post. Further, AFSS was requested to 
identify communication channels required and to 
provide maintenance personnel to maintain the IRON 
HORSE equipment at the TACC (NS) and 7th AF Command 
Post. 

u. On 1 December 1966, during a meeting of CSAF, 
CNO, ESD, USMC and NSA representatives, it was agreed 
the final data exchange configuration would ipermit 
IRON HORSE to be one of several inputs to tne BUIC 

at TACC (NS) and the MTDS/NTDS would exchange data 
directly with BUIC without a normal direct interface 
with IRON HORSE. However, in the event BUIC is not 
in operation, an IRON HORSE /NTDS interface capability 
will be provided. The need for an overall manager/ 
executive agent for integration and implementation 
of the three systems was identified. 

v. The Southeast Asia site survey was completed 
by the USAF and site concurrence received fi}om VNAF 
CRC commander on 16 December 1966. 

w. On- 31 December, ESD issued the SEEK DAWN (4l6p) 
management plan. 

x. On 10 February 1967, representatives of ESD, 

AFCS, AFSS, GEEIA, NEL, MITRE, SDC and NSA met at 
the MITRE Corporation and formulated a coherent plan 
for the SEEK DAWN/IRON HORSE interface . Agreements 
were reached on equipment configurations, message 
formats and software responsibilities. i 

3. (fs) Interface . Fundamentally, the BUIC II and NTDS 
yji’j not designed as compatible systems. Compatibility 
bef.een the systems can be achieved by use of proper 
interface buffer equipment. The interface buffer equip- 
ment selected for use between BUIC II and NTDS is the 
Beach Relay System of the MTDS provided with proper 
programming and required ancillary eauipment such as 
serial parallel converters, required ‘ transmission links 
((either wire or radio), and the IRON HORSE 8l£ computer 


.nnex F to 
Appendix G 




|^SECR^J 


Control Center designated the TACC (North Sector). 
CINCPAC requested follow-on action to be taken 
to ensure compatibility of equipment and systems. 
Another conference was held at PACAP Headquarters 
on 29/30 August with participation of representa- 
tives from PACAF, PACFLT, CINCPAC 3 CSAF, CNO, AFSS, 
NSA, NSAPAC, PSR, NSGPAC, and JSPC. A three-phased 
approach to the establishment of the TACC (NS) was 
developed which included on-line interface between 
UCAF /USMC/USN tactical data systems and IRON 
HORSE . 

I 

l. CNO designated the Navy portion as; project 

IRON HORSE, QRC-67-4, Category II on 22 September 
1366. Action and funding to procure communication 
security equipment for LINK 11 haa been initiated 
previously. ! 

m. On 27 September 1966. 7th AF issued SEAOR 
• i-FY-67 in support of COMBAT LIGHTNING.' 

I 

n. On l8 October, CNO and CMC representatives 
.nformed NS A that a Marin Corps Tactical Lata 
.'•/stem (MTDS) Tactical Air Operations . Center would 
; e collocated with the MTDC beach relay. 1 

o. On 20 October 1966. 7th AF Issued Programed 
Action Directive 67-8: Activation of North Sector 
Tactical Air Control Center - TACC (NS).' 

p. On 22 October,- 7th .AF issued the Concert of 
I c •= r at 1 or. s for TAC C ( N3 ) , ( COMBAT LIGHTNING ) * 

q. On 1 November . 7th AF issued Ocerati-.ns Flan 
-ct-c-7, COMBAT LIGHTNING." 


r. Early in November CSAF accepted the 
• '.emendation that the Tactical Data Sys 
tailed at Ucc-rn arid Monkey Mountain be 
TVIC II). 


ESD/MITRE 
ems to bA 

.•u:/gsa-5A 


?• On^ l6 November, Project SEEK DAWN was estab- 
. .Vied via message from AFRDQRC . This prefect is 
■ at portion of F reject COMBAT LIGHTNING which is 
■ . .: v onsive to SEAOR ' • i -FE- 0 7 ^nd inc lude = ■ he 
a c t a 1 1 a t i on of the f-.N /C- S A - 5 1 s . i 


** 
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vlnla*fL, a i rei ^ lt 0f the 12 Ma V 5111(3 2 9 Jure 1966 bnrde 
violation incidents, and the subsequent invp«r?-,;? l * 3 

recommendations were made tc upgrade US air Antrc^ 
and warning capabilities ever North Vietnam T t 
resulted in the USAF COMIA.' LIGHTNING US N^VY 
and associated programs. 3 


j. On 26 July, CSAP ( 
requirement for IRON HOE 
for five display console 
at CRC Panama and one at 


'■•^KF) stated an urgent 
: -it a and cited the n:: 
Four were to be loca^ 
th AF/TACC. 


ed 


' k. A conference was he 
1966 during which PACAF r 
proposal for establish 4 nr 


1 n Hawa i i during I A u ru 2 1 
ented the Air Force ' ? 
•;SAF' NVN Operations 
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4) Upgrade of the USAF semi-automated system I 
■ 11 ' •?? delude local and remote radar data 

i«S U TM on " 1 ^ ne data interchange between TACC(NS) i 
and Udorn, increased track capability, and 
automatic SIF readout. 

, . f Establishment of on-line data interchange 
link between .NTDS/MTDS .and IRON HORSE. 6 

(6) Receipt in theater, of three additional rHin i 
relay aircraft (KC-135s). onai i-^dio 

In the third phase, September 1967 to March 1Q6R 
improvements will include, the following: 9 ’ 

i ) Establishment of an on-line data i 
IKON HORSE? n thS USAF system an ^ MTDS/MTDS and §6 

’.2) Commencement of installation of -ecure 
communications in tactical aircraft via~KY ?8 
equipment (Project SEEK SILE.”:i . 

2. ($ 3 ) History 

a. On 3 November 1965, the Offw of* c 
of Defense, Director of Defense Vv CrG ' :ary 
(DDR&Elreauested 1 eiense F t - Ssa .ch and Engineering 


SEi 






SI 


o. rhf; Air Force has ini Liu ted a prorrum 
( COMMA? LIGHTNING) for similar purposes, This 
program involves a phased improvement of tihe 7th AF 
capability to control USAF aircraft over North 

In the first P hase > October 1966 to* April 
1967, improvement includes the following : V 

4 ( ^ C 2 mmunications with tactical aircraft 

airborne radio relay equipment. Two 
KC-135s are now in theater ( LUZON/WAGER) , 

(2) Establishment of a separate command and 
control facility, TACC (NS), adjacent to the • 
joint USAF/VNAF Control and Deporting Center 
(Panama CRC) on Monkey Mountain. TACC (NS) has 
responsibility for USAF aircraft over North Vietnam 
P S5 a ? a CRC has responsibility for 

™5 r ^ t o in .? P ..h . South V n La °s, and the I Co 
area of South Vietnam. 1 


3 i J . Up I rade of communications and comnuni^ 
security for the crosstell of tracking data. 

(4) Stationing another BIG EYE aircraft o-e 
Laos to increase aircraft tracking capability. 

with 5 t a o?r!? Cement * f secure voic e communicat 
! Upport aircraft via KY-8 ecuir-. 
(SEEK SILENCE, formerly ANGEL VOICE) 

In the second phase, April 1967 to September ’0-.7 
improvements will include the following: I 

(1) Installation of IRON HORSE at [■■■ll 
an interim console display or prirt/pun?^^' • 
bility installed at TACC (NS). P : 

TACCMNS^n^ ° f th ! IR0N H0RSE installation 
ialo iNS) to a computer with two displays. 

SIS 3L;- 





ANNEX F TO APPENDIX G • 
fiBHius AIR CONTROL AND ; 

data Processing system in southeast i asia 

1 • | ) Background 

a. Tactical air Commanders in Southeast Asia have 
a continuing requirement for the best available trank 
ing data on aircraft activity over North Vietnam 
Since November 1Q6S J " " * 


Ha+a ' - 1V ” as wen as u baf tracking 

data, through normal crosstell. IRON. HORSE is the 
code name of a program to improve on HAMMOCK bv 
automating the processing and forwarding of sunnle- 
mentary data. IRON HORSE will provide: 

(1) A larger volume of data 

f2) More timely data 

(3) Better quality data i 

b. Both the Air Force and the Navy are making 
every effort to improve direct tactical 1 control of 

t a ^L ra ^°\ er N ° r ! h Y ietnam - It is highly desirable 
to he able to control tactical aircraft by call sien 
over North Vietnam. The most important tactical 
*®:j!Y°Y e ™ enb wil1 be in refinement of SAM, MIG and 
CHICOM border warnings, which can be issued more 
precisely to the affected aircraft. The Navy has 
located an NTDS equipped ship (cruiser or destroyer 
3^ e )_l ,i ? hin five nautical miles of 19-37N and 

Tonkin • It has been designated 
/JL a2\ :LL ?;J re Id ^ tif ication Radar Advisory Zone 
(PXRA^) ship. The mission is to provide positive 
identification of all aircraft entering, operating 
within, or leaving the designated zone; provide 

nrnii? 0 ^ co ^ ro ^ to aircraft in the zone upon request 
utilizmg^aii means available; provide maximum early 
01 , impending hostile air action 1 against 
friendly air and/or surface units; and take under 
* - tack tr.ose identified hostile aircraft and/or 
wiiiiace umts as directed and destroy in accordance 
with rules of engagement . 
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DISTRIBUTION 


CINCPAC 

C I NC PAC AF- 

COMUSMACV 

AFGP 

7 AIR FORCE 

DEP COMDR 7/13 AF. . 
3rd TAC FTR WG . . . 
8 th TAC FTR WG . . . 
12th TAC FTR WG. . . 
35th TAC FTR WG. . . 
355th TAC FTR WG . . 
366th TAC FTR WG . . 
388th TAC FTR WG . . 
460th TAC RECON WG . 
630th CMBT SPT GP. . 
631st CMBT SPT GP. . 
634th CMBT SPT GP. . 
635th CMBT SPT GP. . 

3rd ARR GP 

BIG EYE TASK FORCE . 
97th ARTILLERY GP. . 
505th TAC COM GP . . 
619 th TAC COM SQ . . 
620th TAC COM SQ . . 
621st TAC COM SQ . . 
5th AIR FORCE. . . . 
13th AIR FORCE . . . 
3rd AIR DIVISION . . 

4 1st AIR DIVISION. . 

- DET-1., -4ls t - AIR DIV-— 


4 CINCPACFLT 

-10 COMSEVENTHFLT 1 

4 CTF 77 

2 CTG 77-9 (SSSC Turnover File). . . 

0 OTU 77.0.1 (SAR DD Turnover File). 

2 CTU 77.0.2 (PIRAZ Turnover File) . 

6 COMCARDIV ONE 

5 COMCARDIV THREE 

5 COMCARDIV SEVEN 

5 COMCARDIV NINE 

7 CTG 70.4 

5 CTG 70.8 ; 

6 USS TICONDEROGA (CVA 14) . 

12 USS HANCOCK (CVA 19) .... . 

5 USS BON HOMME RICHARD (CVA 31) 

2 USS ORISKANY (CVA 34 ) . . . 

2 USS MIDWAY (CVA 4l). . . 

2 USS CORAL SEA (CVA 43) . . 

2 USS RANGER (CVA 6l). . 

2 USS KITTY HAWK (CVA 63 )...!* 

1 USS COMSTELLATION (CVA 64 ) . . 

5 USS ENTERPRISE (CVA 65 ) . . 

10 CTE 70.2.1.1 * ' 

5 CTE 70.2.1.2 ’ 

10 CTE 70.2.1.3 

2 CG 1st MAW ] * 

2. VMCJ-1 ‘ * ' 

2 

2 File 


1 


1 

1 

1 

1 

1 

1 

]. 

1 

1 

1 

] 

1 

I 

1 

1 

1 

]. 

1 

1 

8 

1 

8 



TOTAL 


190 



tc the 
agreed 



15- (U) Revisions : Modifications and revisions 
agreement may be accomplished as necessary and as 
to by the undersigned. 


s/t 8 Dec 55 
WILLIAM W. M0M2TER 
Lieutenant General, USAF 
Commander 7th Air Force 


s/t 8 Dec 66 
DAVTD C. RICHARDSON 
Rear Admiral, USN 
Commander Task Force 77 
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, (s) 

wne n available. 


(f) SAR unit location and assistance. 
Combat Air Patrol (CAP) assistance. 


(3) 


(h) Communications relay. 

(i) Handoff to other control facilities. 
( 3 ) Tanker location and information'. 
Location: 


i ( a ) The PIRAZ Unit will normally maintain 

o oat ion within 5 nm of 19°37'N - 106°47'E. 

. , . (b) The PIRAZ Unit will periodically leave 

Ration to replenish. The frequency of replenishment will 
be cetermmed by the type unit assigned and the availability 
°L= SP e T Sto f? nt forces - The FIRAZ Unit will promulgate a 
?hr«tlL a P + ? 0nCe $ n !i Ci ’ including 7th Air Force, indicating 
es ^ 3Jna i ed of departure from station and the expected 

time of return to station. * 


is 


. . . (°) ? he Period while the PIRAZ Unit 
. i°^ station, CTU 77.0.1, the SAR Team Commander, will 
insure that a suitable unit is at the PIRAZ station or 
the Northern SAR Station to maintain continuous i 
surveillance. ! 

Respon sibilities : The Commander 7th Air ^orce 

and Commander Task Force 77 will insure that all anpli- 
cabie Operations Orders and Fragmentary Orders are trans- 
mi^ted to the opposite service for missions in which both 
services will participate. 

Communic at ions : Information exchange pursuant 

to | this agreement shall be by means of normal communica- 
tions^harmeis defined in 7AF 0P0RD 100-67, CTF 77 0P0RD 
320-6o, and other pertinent directives 
I 
I 
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Commander 7th Air Force and CTG 77.0 will: CTF 77 an informa- 
tion addressee . Each request will fully substantiate tnc 
requirement for exemption from the established procedures. 
CIS 77*0 will advise 7AF of approval or disapproval of 
requests for missions which will over-fly the Task Force. 

7AF will inform the unit concerned of approval or dis- 
approval of the requested mission. The unit conducting an 
approved mission must provide sufficient data for proper 
identification of the flight (s) throughout the mission. 
Flight data required for identification will be submitted 
by message to the 620 Tactical Control Squadron, Danang A3, 
RVN (unit designator of Panama CRC), 7AF, CTG 77.0 and 
CTU 77-0.2. Flight data messages must be disseminated 
sufficiently in advance to assure receipt by all addressees 
prior to the conduct of the mission. 

g. Facilities, Services and Location of the PIRAZ Unit: 


(1) Facilities: CTF 77 shall maintain a suitably 

configured ship, preferably a Cruiser or Destroyer Leader 
on PIRAZ station. The ship shall, if possible, be equipped 
with: 

(a) Navy Tactical Data System (NTDS). 

(b) Long range air search radar with moving 
target indicator (MTI). 


(c) Height finding radar. 

(d) UFA 49/50 direct IFF/SIF readout equipment. 


Romeo ) . 


(e) TACAN (Channel - 26; Identifier - Alfa 


(2) Services: The PIRAZ ship, Red Crown, shall 

provide the following services upon request: 


aircraft ) . 



(a) Air Intercept Control (GCI). 

(b) Navigational assistance. 

(c) Advisory control of aircraft. 

(d) Flight following. 

(e) Assist in rendezvous (Join-up cf 
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(2) Panama CRC will identify "issicn aircraft" 
entering the PIRAZ from t:ie south hy providing Red Crown 
>. r itr. voice call sign and position as the aircraft crossed 
north into the Gulf of Tonkin area and or -1 ’ or tic th tt air- 
craft passing l3°30 , N. 

W Missi on aircraft entering the PIRAZ from the 
vvest. north of 18 3'3’N (30 miles from coast) shall call 
Ethan and Red Crown when entering. Mission aircraft out- 
oouna from the target area toward the Gulf of Tonkin area 
0 f 30 'N will check in Wxth Ethan and Red Crown on 

3n6.6 mcs. Alternate frequency will be 253.5 mcs. Aircraft 
will report feet wet and give TACAN position if possible. 
Calls to Ethan and Red Crown will be made simultaneously 
by calling "Ethan - Red Crown, this is j . " 


e. CTF Procedures: 

i 

(1) Aircraft will display approDriate! IFF/S IF 

modes/codes at all times. ‘ | 

(2) Red Crown will identify Air Force* mission air- 

craft entering the PIRAZ from the south by correlation of 
the IFF/SIF Mode II Codes with the flight call, sign and~the 
position provided by Panama CRC. ! 


(3) USN aircraft outbound from the target area 
toward the Gulf of Tonkin will check in with Red Crown on 
3oo.6 mcs. If unable to contact Red Crown, aircraft will 
check in with.. Ethan on 386.6 (alternate 253 . 5 ) land report 
| feet wet when over the coastline and heading seaward/ 
Ethan will cross-tell this information to Red Crown. 

f. Special Procedures: 

1 

(1) Flights, which by the nature' of their mission 
must repeatedly cross the coastline or make multiple 
entries and exits of the PIRAZ, will be required to check 
in initially and check out only upon final exit from the 
zone. These flights must be indicated on frag .order. 

(2) Where the element of surprise is considered 
essential and adherence to normal IFF/SIF and/or communi- 
pations procedures would jeopardize or compromise the 
mission, the unit . concerned may request exemption to the 
procedures established for air operations over the Gulf 
pf Tonkin. Requests will be submitted by message to 
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- - . ( S ) Air Operations Over the Gulf of Tonkin and 
Adjacent Lana Areas : The following procedures for air 

: Derations in the airspace over the Gulf cf Tonkin and 
adjacent land areas are established tc benefit friendly 
forces using the airspace and to provide the maximum 
reaction time against hostile air action: 

a. A Positive Identification and Radar Advisory Zone 
^FIRAZ) is established in the airspace over the Gulf of 
-onkin and adjacent land areas. The PIRAZ . is bounded on 
'he south by l8°30'N, on the east by 110 C 00«E, and on 

;he west by a line 30 nautical miles inland from the coast- 
line cf the Gulf of Tonkin. 

b. The Panama CRC is assigned the identification 
responsibility for the Danang Subsector of Southeast Asia 
last Sector, Mainland Southeast Asia Air Defense Region. 

The Navy CIC requires positive identification of all air- 
craft operating in the PIRAZ. Continuous coordination 
aust be effected between Panama CRC and Red Crown to 
facilitate and expedite the accomplishment of the identi- 
fication function. The PIRAZ Unit will provide positive 
Identification of all aircraft entering, operating within, 
and departing the designated cone utilizing all means 
available, including but not limited to: 

(1) Frag orders and coordination messages. 

(2) Direct surface and air communications. 

(3) IFF/SIF procedures. 

( d ) Visual identification by ether aircraft, when 
: e s .? ary . 

(p) Cross-tell procedures. 

c. PIRAZ snail provide identification, MIG warnings 
'-'.d border warnings to the maximum feasible distar.ee. 

a . 7 AF Pr oc e dur e r : 

(1) Air Force frag orders will indicate flight?. 
■::;Lch enter the PIRAZ. 


(2) Aircraft will display appropriate IFF/SIF 
odes/ codes at all times. 
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_ G - T ,I asK - crce 77 will provide augmenting personnel 
Panama CHC tc assist in providing cross-tell requirements. 

e. Eig Eye (Ethan) and PIRAZ (Red Crown) will c-oss- 
: 1 as .™ c 5 track information as is Dossible on hostile and 
aniaentixied (oogey) tracks. Reports will include contact 
• “A?®? 1 * * * ? e rid > course, speed, altitude and com- 

Initial reports will contain evaluated 1 information 
ana will not be aelayea. Amplifying reports will be made 
providing additional information as available and! tracks will 
oe | updated every two minutes. Eig Eye will pass friendly 
^racx information on secure voice circuits only. ' PIRAZ will 
provide information on any track which it holds to Big Eve 
upon request. Tracks provided to PIRAZ by Big Eve shall if 
not held by PIRAZ, be entered into the NTOS md will bT’ 
transmitted on links 11 and 14. Cross-tell will be accom- 

an^ S nm 86l5 ,£ c ( Prim fy) J UHF 386.6 mcs (Secondary) 

and UHF 253.5 me s (Tertiary). When LUZON Radio Relay Air- 

(RHA) with additional relay equipment become available. 
Big Eye and PIRAZ shall have common UHF transmit/receive 
.requeues .and Tactical Air Control Center (North Sector) 
transmit/receive on both sets of frequencies. This 
wiil allow three-way UHF relay. UHF will then become 
parimary for cross-tell and HF will be secondary. 

C ,A? Assignment. During periods of increased tension 
ls a ? emed imminent, all available ;interceptor 
aircraft will be employed to defend U.S. forces and facili- 
k 1 " 1 ! may in Y ol Y? Passing control of Navy aircraft to 
dase ^ radar facilities or passing control of USAF air- 
? ^ facilities. All requests for assistance 
, A honored to the extent feasible without degrading the 
defensive capabilities of the parent force to an 
unacceptable degree. ““ 

3 - 1 ( s ) Air Operations Pr oximal to the DMZ . Strike and 

^°,I^°V nal ? SaI1Ce a i rcralt not approach closer than 

- nautical miles to the DMZ unless under positive control 
andjin no case will approach be closer than five nautical 
miles to the DMZ. The CRF at Dong Ha, Waterboy, cm be 
f fnncs+i ° n PrlEary or Secondary air control frequency 

canint 31111 vector - In the event Waterboy 
cannot be contacted or is unable to provide assistance * 

Panama CRC will be contacted on its Primary or Secondary 
airicontroi frequency to furnish the reauired control. 

(Note; These procedures do not apply td air ooerations 
within the DMZ when so ordered and authorized. ) 
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a. The CRC or CRP will advise the receiving ship 
via AC or CH) net whenever hanaoff will be required. At* 
this time the flight leaders call sign, the handover point 
in XY coordinates, and frequency designator will be passed. 

( 1 ) Air control designators and frequencies 

are : 


ntrol Facility 

Designator 

- Frequency 

Designator 

- Frequency 

nama CRC 

Primary 

367.8 

Secondary 

376.9 

terboy CRP 

Primary 

269.6 

Secondary 

375.7 

han ( AEW&C) 

Primary 

257.0 

Secondary 

271.8 

d Crown 
PIRAZ Unit) 

Primary 

386.6 

Secondary 

291.4 


b. The receiving ship will report when positive radar 
and radio contact are achieved and assure control and sur- 
veillance concurrently. 


c . Return of USAF aircraft or handover of USN aircraft 
to CRC or CRP control will be accomplished in the same 
manner as described in paragraphs a and b, above. 

7 . (S) Air Defense Cross-tell Criteria ; 

a. Navy units will exchange information via cross-tell 
net with appropriate CRC's on all special interest, unknown 
or hostile tracks utilizing XY coordinates. If continuous 
track data is no longer required, a cease tell will be 
passed. 

b. Panama CRC will cross-tell all hostile, unidentified 
and unknown tracks which pose a threat to U.S. or friendly 
forces . 

c. Tactical Air Control Center (North Sector), call 
sign Motel will cross-tell all Project Hammock tracks to AW. 
Tracks will be designated with the same code employed by 
CTU 77 . 0.1 using numbers 51-99 of the SAR destroyers number 
block. CTF 77 will provide new AAW brevity codes when 
necessary . 
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. . J; ! ) .AEW&C - Airborne Early Warning and Control 
aaoa oy lo-L 1 aircraft. (Call sien: Ethanfl 


provided oy EC- 121 aircraft. (Call sign 
(S) Concent of Operations: 


s ' qS* T ^* s * aar assets assigned to -the conduct of missions 
-n biiASIA are derived from shore-based and ship-based 
ff3 rcrai> " fc *, The large number of friendly aircraft , operating 
ovjer North Vietnam and the northerly movement of I TF 77 units 
into the Gulf of Tonkin, coupled with more active aggressive 
operations by North Vietnam aircraft, necessitates the 
exchange of information between 7AF and CTF 77 of friendlv 

onfall 1 in 3? ±S hostile environment. Information 

frle ? d J y aircraft operating over the Gulf of Tonkin 
and adjacent land areas of North Vietnam must be ;known to 
assure enemy aircraft can be identified and a satisfactory 
defense posture realized. 1 ^ 

USAF/USN air operations over Laos or South 
Vietnam wall be properly coordinated to preclude mutual 
interference. 

■,„ c - w J? en aircraft operate out of range of theLr usual 
ad ar control facilities, it is desirable that control and 
surveillance be assumed by another facility which has the 
aif craft within radar range. Control as used in this agree- 
ment will be exercised only when control is passed from the 
coipmander normally having control, or when in an emergency 
l eade r . °ver_whom control is ' desired 6 7 


agreeable to such assumption of control. 

d. in the event of hostile air attack on U.S. forces 
facilities, all aircraft may be required to participate 
a coordinated effort under control of either ship or 

Y*P npppn v on “ 


I 


6 - I ( s ) Control Procedures : Aircraft control procedures 

are prescFIFea in Air Force Manual 3-16, Standard Tactics 
De £? nse ’ and CTF 77 Ser 77/0028 23 Sep 65'(OPORD 
320-66). The following handoff procedures for transferring 
rad.ar control between control facilities, based on the above 
references, are established. • ; ve 
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required. The use of the airspace within' the PXHAZ is not 
restricted, nor should any connotation of positive con- 
trolled airspace be assumed. The PIRAZ does not effect, 
nor change, the air defense identification zones (ADIZ) or 
the identification procedures established by the Commander 
7AF as Commander, Mainland Southeast Asia Air Defense 
Region. 

4. (U) Definitions and Abbreviations ; 

a. The terms included in JCS Pub 1 are accepted as 
defined . 

b. Navy Terminology: 

(1) CIC - Ship's Combat Information Center which 
monitors overall air picture. 

(2) Cross- tell - A communications net employed for 
cross/plot tell in SEASIA as prescribed in COMSEVENTHFLT 
OPORD 201- (Yr). 

(3) CH) - A communications net employed for passing 
Combat Information and Detection data between ships and to 
land-based facilities as prescribed in COMFIRSTFLT/ 
COMSEVENTHFLT Standard Operating Procedures for Anti- Air 
Warfare. 


(4) AC - A communications net employed for Air 
Coordination and Control as prescribed in COMFIBSTFLT/ 
COMSEVENTHFLT Standard Operating Procedures for Anti -Air 
Warfare. 


(5) AAWC - The Anti- Air Warfare Coordinator who 
has responsibility for defense of the task force against 
hostile air threats. 

c. Air Force Terminology: 

(1) TACS - Tactical Air Control System established 
for control of available air assets. 

(2) CHC - Control and Reporting Center. 

(3) CRP - Control and Reporting Post. 
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TAP' A TO ANNEX E ?: 

MEMORANDUM OF OPERATIONAL PROCEDURAL AGREEMENT 
BETWEEN 

COMMANDER 7TH AIR FORCE 
COMMANDER TASK FORCE 77 i 

SUBJECT: (C) Agreement for Joint USAF/USN contrbl and 

coordination of friendly air operations in the airspace of 
Laos, North and South Vietnam and the adjacent seas. 

1. (U) Purpose. Provide essential background facts and 

disseminate information concerning basic policies, proce- 
dures and responsibilities associated with the control of 
friendly aircraft and cross-tell of track information 
necessary for the defense of U.S. /friendly forces and 
facilities against air attack. 

Impleme ntation . This agreement becomes effective 
Wn :P~ slsne °/ aut ^ en ' cica ' ced the Commander 7th Air Force 
tatives man< ^ er TaSk F ° rCe 77 ° r their desi Snated represen- 

3* (C) Terms of Reference : 

rT a * C0 ^ USMAC Y is a subordinate unified commander under 
CINCPAC. Commander 7AF is the designated Air Force Compo- 
rt Commander to COMUSMACV. In this capacity Commander 
7AF will conduct, and coordinate offensive and defensive air 
operations, tactical airlift, air traffic control, se^ch 
close air support and reconnaissance. (Ref 
CINCPAC OPLAN 32-64 Annex C, and MACV DIR 95-4). 

qJi-h.eF! responsibility for U.S. Air Defense in Mainland 
wl p be discharged by CINCPACA P through his 
Mainland Southeast Asia Air Defense Region Commander, 
Commander 7AF . (Ref CINCPAC OPLAN I -65 Annex I). 

- Commander Task Force 77 is responsible to Commander 

Fle ?5 for . control of U.S. Navy attack carrier air- 

ln WESTPAC ^ especially within ]the 
Southeast Asia region. 

7nnp rpjills t Po = itive Identification and Radar Advisory 

?} as bf f ei ? esbabllshe d, encompassing fleet opera- 
tions m which positive identification of air traffic is 
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oi information ana , 
and IFF/C IF procedu: 
•Memorandum of Opera 
between CMDR 7th AF 


tandardized ccmmunica lions . 
es. Tab A is a copy of the 
ionai Procedural Agreement 
and CTF-77. “ 1 


(3) Flights through RPs assigned to another 
commander do not require clearance above 14,000 
feet.' Below tnis altitude. Navy aircraft, obtain 
clearance from 7th AF GCI or ABCCC controllers. 
CMDR 7th AF advises CTG-77.0 of intended tracks, 
times, and altitudes. As a matter of practice, 
TF-77 aircraft do not operate through RPs V and 
VI A and all 7th AF aircraft transits through 
the Tonkin Gulf are conducted in accordance with 
established check-in/check-out procedures through 
PIRAZ. 


e * CMDR 7 t_h AF/CTF-' 7 ' 7 Coordination Committee . The 
principle organization in which coordination procedures 
between CMDR 7th AF and CTF-77 are developed, reviewed 
and/or revised is the CMDR 7th AF/CTF-77 Coordination 


Committee. This committee meets monthly or 
required. The basic letter of agreement is 


as 

at TAB 
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photo collection is processed by Marine units 
at Danang. Photo recce collected in RP I or 
in other areas of North Vietnam, which are 
considered to be of interest to other services, 
is forwarded by message photo interpretation 
report and by passing a copy of the negatives. 
Marine photo collection is retained at Danang 
except for that portion forwarded to higher 
echelons as matters of special interest. 

(3) ELINT requirements of the various services 
are generally identical. The ELINT vehicles of 
the various services vary in capability. The total 
capability of all collection vehicles covers the 
entire spectrum of ELINT collection requirement. 

The accuracy and detail of certain' types of ELINT, 
however, is subject to equipment limitations. The 
number of collection vehicles available in the 
services has limited the total hours of coverage 
per day for certain ELINT information. Volume III 
discusses the collection and distribution of 
special intelligence. 

(4) ECM vehicles are 'in the same category as 
ELINT collection vehicles and in many cases are 
in the same airframe e.g., EF-10, EA-6A, EKA-3B, 
and EA-1A. Requests for use of the resources of 
the various services are made by appropriate 
authority and filled in order of priority by the 
desired equipment. 

d . Other Procedures 


(1) Lucrative targets of a fleeting nature may 
be attacked by 7th AF or TF-77 aircraft wnen 
located, but must be reported to the commander 
having area responsibility. 

(2) Coordination and identification of friendly 
air operations in the airspace of Laos, North and 
South Vietnam and adjacent seas are effected 
through .ADIZ and PIRAZ procedures. Both ADIZ and 
PIRAZ are effective in defined areas and are pred- 
icated on identification by flight plans and IFF/ 
SIF. They provide for mutual support, crosstell 
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disruption to TF-77 operation. ?re- 
strike_ coordination is continually exerci'sed 
through the 7th FLT Mobile Air Coordination 
Team elements referenced in paragraph 2a 'above. 

T ~ c * distribution of Tactical and Target Intell igence 
Information and Materials M ^-iiig-nce 

determination of requirements for, and 
°f» tactical and target intelligence is 
an individual service responsibility which generally 
parallels the geographic area of responsibility 
^ * erv ^ es have similar photo reconnaissance air- 
of are mlnor . variations in the 1 capability 

^ installed camera equipment. Various ELI NT 

capabilities are unique to one or more 
of the individual services. 9 6 

^ Th f assessment of photo intelligence follows 
individual service channels. ■ xows 

(a) Navy photo collection is initially 
processed aboard the CV A. The film is, then 
forwarded to FICPACFAC, Cubi Point? ?A ?ot 

FI?P ?r r ^ S R eSSm f n ^ and anal ^ sis and then to 
analvciq 11 f detailed assessment and 

“ be of'mthoH f tages *5? ltems determined 
e of interest to any other service iis 

extracted and passed via a message photo inter- 
negative? reP ° rt b7 passing a c °Py jof the 

F e Photo collection is iriitiallv 

llrcllft ° f the Photo Je?ce 

’ ( - Ud ? rn » Thailand or Tan Son Nhut 
South Vietnam). Second echelon assessment’ 1 «• 

tIn? m ?o 1 ClIr lc a lFE Tan p S ? n ^ Ut V then 

d^af?^ 117 t0 PA CAF‘ha d qSrt^s h ?n 

item^determined 6 ?? S S ^ geS ’ 

a 

(c) The USMC photo recce effnrt * 
limited to South Vietnam and r"??* ^e^Ine 7 
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in AF Operations Plans and Orders. In general, 
these aircraft report to, and are controlled by the 
Airborne Battlefield Command and Control Center 
\ ABCCC) operating in HP 1 and » r J TEEL TIGER (north) for 
handoff to Forward Air Controllers (FACs) or to 
COMBAT SKYSPOT (MSQ-77). Occasionally, these flights 
are diverted while airborne to STEEL TIGER (south). 
TIGER HOUND, or in-country. Seventh AF/IF-77 pre- 
strike coordination is exercised through the 7th FLT 
Mobile Air Coordination Team Units (CTU 70.2.1) 

Saigon (CTE-70. 2. 1.1), Danang ( CTE 70.2.1.2), and 
baorn (CTE 70.2.1.3). The Saigon element, located 
at Tan Son Nhut, has direct secure voice contact 
with the YANKEE TEAM Commander via STEAM VALVE. 


b. USAF Aircraft Operating in USN Route Packages 

Seventh AF strike/armed reconnaissance missions 
scheduled for or diverted to Navy RPs II, III, IV 
and VIS use the following procedures: 

(1) Targets are selected from the Target Planning 
List (TPL) developed and maintained by CTF-77 and " 
he la by 7th AF. 

(2) CTG-77.0 assigns proposed targets and 
available time periods, bused v. Na-y strik: 
plans and CV A operating schedules, to CMDR 7th 
AF at least one week prior to the 7th AF weekly 
planning cycle. Targets assigned/troposed are 
sufficient to support at least 80 7th AF sortie^ 
per day. 


( 3 ) uMDR 7th A r selects from these crocoseri 
oargets/time periods specific targets ana* TOT* 
for primary or alternate missions. These 
selections are passed each week to CTG-77.0 in 
an intent message covering the seven day period 
following the 7th AF weekly planning meeting. 
Daily intent messages further confirm 7th AF 
sorties approximately 2h hours prior to TOT. 

(*+) While CMDR 7th AF may cancel any minion, 
late c nanges or additions are not reaue^ted 
except in unusual circumstances tc avoid probable 
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ANJitX I ro ArrESDIX C- 

COORDINATION PROCEDURES i 

\ \ 

7th 1 AF ( fnd ^l77 ° nS ae - ° - uiring Coordination Betwpgn 

a. TF-77 offensive combat missions in areas 
assigned to 7th AF. Seventh AF offensive missions 
j.n areas assigned to CTF-77. 

b. Aircraft identification, advisory service and 
control particularly within defensive Ld identi! 

includes : 20nes ‘ As feasi ^e and necessary" “is 

(1) Control of defensive systems including air 

. to-air and surface-to-air systems. inc | uaing a " r ’ 

(2) Assistance to fighter aircraft in the air- 
to-air combat role in target areas. 1 

separation^ 6 flight follow ing and aircraft 

I 

to Sgellrets? 6 t0 Strike airCraft in , and <™te 

c. SAR and RESCAP missions and procedures. 

d. Distribution of tactical and tarset intellieence 

information and materials. intei licence 

sv«?lnf t 522 ar 5 i “ tion of ECM Procedures, warning 
systems procedures, and code words. s 

the f other C c™dery requestin g services by forces of 

I 

^ Coordination P rocedures Now in Effect 
a * Ia.YF aircraft in USAF Route 

M..io2 r ;S«SS^s*S 5i"S s S”l} 

South Vietnam .ill no™i""«L r 2 iitiSu— J 
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ANNEX D TO APPENDIX G 

US CRYPTOGRAPHIC EQUIPMENT 
CURRENTLY IN USEg/ 


HY-2A ^ 

KW -8 

KG-13/13A 

KW-26 

KG-14 

KW -37 

KG-22 

KY-3A 

KG- 30 

KY -8 

KG- 31 

KY-9 

KL-7/7A 

KY-28 

KL-47 

KY -38 

KW-7 


a/ See Tables 4 through 21 
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DESCRIPTION 


EQUIPMENT 


M ON-LINE MULTI-CHAN BCST RE- 
CEIVE SYSTEM (2-8 CHANNELS) 


1 UGC- 1 , 2 TT- 298 , 
2-8 TT-192, 2-3 
KWR-37 


P ON-LINE MULTI -CHAN TELETYPE 
SYSTEM DUPLEX (1-8 CHANNEL) 


2 UCC-1, 1 I -8 TT-298, 
2-16 KW-7, 1-8 UGC -6 
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